Agricultural Research Institute 

PUSA 






THE 


JOUENAL 

OF THE 


ROYAL AGRICULTURAL SOCIETY 

OF ENGLAND. 

3E00in> 8EBIXA 

VOLUME THE THISD. 



PEACTIOE WITH SaENOB. 


LONDON 

JOHN MHREAY, ALBEMARLE STREET. 


1867. 



THBSJS EXFKSlUmSi IT IS TRUE, ARE KOT EAST; STILL TU£7 ARK IK THE 1«W£K OE EVERT 
THIKEIKG BUSBASDUAK. HE WHO ACCOMPLISHES BUT OKS. 07 HOWEVER LIMITED APPLICATIOK, AKD 
TAKES oarb to REPORT IT VAITBFULLT, ADVAKOES THE SCXSKCE, AND, COKSBQUBMTLT, THE PUACTIGB 
OP AGBICULTUBE, AKD acquires THEBEBT a bight TO THE GBATITCDE 07 HIS FELLOWS, AKD 07 THOSB 
\VHO COMB AFTER. TO HAKE HAK7 SUCH IS BBYOKD THE POWER 07 MOST IKDIVXDUALS, AKD OAKKOT 
BE EXPECTED. THE FIRST CARE 07 ALL SOCIETIES FORMED FOR THE IMPBOVEMEKT OF OUR SOIBKCE 
SHOT^ BE TO PREPARE THE FORKS OF SUCK EXPERIMRKTS, AKD TO DISTRIBUTB THE EXBGDTJOK 07 
TREsi AMOKG THEIR MEMBERS. 

Von Thaer, PHndpkt of 


% 


LONDON: PBIKTSD BT WILLIAM CLOWES AKD SONS, DUKE BTEBEIV BTAMFOBD KTAKET, 
AKD OHABIKG CBOSS* 




CONTENTS OF YOL. Ill, 

Second Seeies, 


Statistics :— pagb 

Vital Statistics for the year 1866 .. .. .. . r 

Meteorology for the six months ending December 31,1866 li 

Price of Provisions—Pauperism ditto vi 

Emigration for the six months ending December 31,1866 vi 

Imports of Corn, &c. ditto, ditto ..vxr, viii 

British Wheat sold, and Average Prices .viii, ix 

Statute Acres under Crops, Grass, &c.; Number of Cattle 

and Sheep . xx 

Vital Statistics for the six months ending June 30, 1867 .. xi 

Increase of Population; Emigration . xii 

Meteorology '. xm 

,, Pood, prices—^Importations of Grain . xvx 

Sales of British Wheat . xviii 

Prices of Corn, &o. *. xviit 

Pauperism. xx 


ABTIOLE PAGE 

I.—^The Use, to the Parmer, of a Magnifying-glass or Simple 
Microscope. By W. Eenoely Bridgman, L.D.S., B.C.S., 

Eng. Prize Essay „ 1 

II. —On the Changes which take place in the Field and in the 

Stack in Haymaking. By Dr. Augustus Voelcker .. 30 

III. —^Einderpest Precautions and Eemedies. By Henry H. Dixon 69 

IV. —Eainfall, Water Supply, and Storage. By Professor Ansted. 

Part 11..65 

V.—Field Experiments of Crude German Potash’-salts and Common , 

Salt on Mangolds. By Dr. Augustus Voelcker ,, 86 

VI.—Statistics of Live Stock and Dead Meat for Consumption in 

the Metropolis. By’Eobert Herbert .* 91 

VH.—^Be][X)rts of the Committees appointed to investigate the 
present state of Steam Cultivation 

Eeport of the Inspection Committee No. 1 (Reed).. .. 97 

Report of the Inspection Committee No. 2 (Clarke) .. 198 

Report of the Supplementary Committee ((Joleman) .. 373' 
VIII,—Address of the President to the General Meeting, held 

December 12,1866 .• .. . 428. 

IX.—The Agriculture of Worcestershire* By Clement Oadle. 

Prize Essay •• *. •• .. •» .. .. 439 

X. —Town Sewage.467 

XI. —^Affections of the Bladder amongst fattening Sheep and 

Lambs. By W. E. Litt, M.B.O,V.S. .. : .. .. 495 

Xir. —^Field Experiments on Koot-Orops. By Dr. Augustus Voelcker 600 
XIIL—On the Bearing and Management of Poultry on an ordinary 

Farm. By Mrs. F. Somerville. Prize Essa-y .. 620 

XIV. —Feeding Turkeys, Geese, and Ducks for the London Market. 

By Henry H. Dixon .. . .. 532 

XV, —Extracts from the Eeport on the Agricultural Exhibition at 

Aarhutts (Denmark). By John Wilson, Professor of Agri¬ 
culture in the University of Edinburgh , „ 536 




















iv 


OONTEHTS. 


ABTICLB * PAOB 

XYL—Eesults of Experiments on the Potato Crop with reference to 
the most profitable size of the sets; the influence of thick and 
thin planting, <fec., carried out in the years 1664 and 1865 at 
Benthall, nearBroseley. By George Maw, F.S.A,, G.S., L.S., 
Member of the Eoyal Agricultural College. Prize Essay .. 562 
XVII.-~On the Improved Value of Scotch Sheep. By G. Murray .. 670 
5VIIL—Statistics of Live Stock and Dead Meat for Consumption in 

the Metropolis. By Bobert Herbert.. .. .. 576 

XIX.—On the Composition and Nutritive Value of Anthyllis Vul- 
neraria (Lady’s Fingers) as a Fodder Plant. By Dr. Augustus 

Voelcker.581 

XT. —^Remarks on the Implement Department at Bury. By Earl 

Cathcart, Senior Steward .584 

XXI.—General Report on the Implement Show at Bury St. Edmund’s, 

By John Coleman.591 

XXn.—Report on the Exhibition of Live Stock at Bury St. Edmund’s. 

By C. Bandell, Senior Steward .. 624 

Abstract Report op Agricultueal Discussions : 

Some of the Causes which Produce Disarrangements of the 
Digestive Organs in Young Sheep. A Lecture, by Professor 

Simonds .? .. .. 636 

The Relative Value and Manurial Properties of Purchased Food. 

A Lecture hy Professor Voelcker .. .. 650 

Reclamation of Land from the Sea. By S. Shellabear .. .. 659 

Steam Cultivation.669 


APPENDIX 

PAGE 

List of OfScers of the Royal Agricultural Society of England, 1867 i, sxxix 

Standing Committees for 1867 . iii, xli 

Memoranda of Meetings, Payment of Subscription, &c. .* .. *. v, xliv 

Report of the Council to the General Meeting, December 12,1866; 

and May 22, 1867 . vi, xlv 

Yearly Cash Account, from 1st January to December 31,1866 .. xi 

Cash Accounts and Balance-sheets, from 1st July to Dec, 31, 1866; 

and from 1st January to 30th June, 1867 .. .xii, xlviii 

Agricultural Education . xiv 

Essays and Reports.—^Awards for 1866, Prizes for 1868 .. xvii, Ixxviu 
Schedule of Prizes: Bury St. Edmunds Meeting, 1867 .. .. .. xviii 

Report of Education Committee .. I 

Show at Bury St. Edmund’s, and Award of Prizes. lii 


Members’ Chemical Analysis and Veterinary Privileges xxxvli, xxxviii, Ixxxi, 

Ixxxii 


DIRECTIONS TO THE BINDER. 

The Bindw is to wUect together all the AK)€ndix matter, with Roman numeral folJoH, and 
pUce It at the of each volume of the Journal, excepting Titles and Contents, and Stiittstics. 
^ which are in aU cases to be placed at the beginning of the Volume; the lettering at the back to 
include a statement of the year as well as the volume; the first volume bdonainte to IBSO-iO, the 
second to 1841, the third to 184^ the fourth to 1843, and so on. 

In reprints of the all Appendix matter (and in one instance an Article In the body of 

the Journal), which at the tune had become obsolete, were omitted: the Roman numeral foUee, 
however (fen^convenieuce of reference) were reprinted without alteration in the 'ApneutUx matter 
retained. _ . 

















VITAL STATISTICS; METEOROLOGY; IMPOliTS OF 
GRAIN; QUANTITIES OF BRITISH WHEAT SOLI); 
PRICES OP FOOD; EMIGRATION; PAUPERISM; 
ACREAGE OF CROPS, GRASS, &c.; NUMBERS OP 
CATTLE AND SHEEP. 


[The facts are selected from tlie Be;poTts of the EEGHSTRAR-GBisrEEAL ; the 
Meteorological lie;poHs of Mr. Glaishee ; the Betums of the Inspector- 
, General op Imports and Exports, and of the Board op Trade.] 


Population of the United Kingdom estimated to the middOie of 


1866 :~ 

Males.I4»459»3i4 

Females . 15 , 476,090 


Persons .. .. 293935,404 


Of the total number of persons England contained, 21,210,020; 
Scotland, 3,163,413; Ireland, 5,571,971. 

The recorded number of Emigrants from British and Irish ports 
in 1866 was 204,882, or 661 daily. Between the excess of births 
over deaths in the United Kingdom and the emigration from it, the 
difference was 390 daily. 


England. 


First Quarter; Jan., Feb., March 

Second Quarter: April, May, June .. 
Third Quarter; July, Aug., Sept. 

Fourth Quarter: Oct., Nov., Deo. 

Year .. .. .. 

Births 
in im. 

Annual Birth¬ 
rate to 1000 
persons liTing 
( 1866 ). 

Average Birth¬ 
rate to 1000 
persons living 
( 1866 - 65 ). 

196,737 
19s,459 

178,983 

i$ 5 ,oio 

37*76 

36*44 

33 ’44 
34-47 

36-44 

36*30 

33-43 

35*32 

753,188 

35-53 

34 * 8s 

First Quarter; Jan., Feb., March 

Second Quarter: April, May, June .. 
Third Quarter: July, Aug., Sept. 

Fourth Quarter; Oct., Nov., Dec. 

Year. 

Deaths 
in 18 ( 36 . 

Annual Death- 
rate to lOQO 
persons li\1ng 
( 1860 ). 


138,133 

128,692 

116,826 

117,187 

26*53 
24-37 • 

2 I ‘83 

21’84 

25*04 

21*86 

20*02 

■22-05 

500,938 

23*64 

22-34 


VOD, in,— s. s. A 
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In districts that comprise the chief towns the moitality was, 
26*39. In districts comprising small towns and country parishes, 
20 * 10 . 

The eleven divisions may he thus arranged in the order of 
g^.TTnna.l mortaliiy: the deaths per 1000 were in the South-Eastern 
counties 19, Eastern counties 20, South-Midland counties .20, South- 
Western counties 20, hTorth-Midland counties 21, West-Midland 
counties 22, Monmouthshire and Wales 23, Northern counties 24, 
Yorkshire 26, London 26, North-Western counties (Lancashire and 
Cheshire) 29. 

The Black country, as it is called, about Wolverhampton, may be 
cited amongst other proofs of the efficiency of hygienic measures. 
The cholera epidemics of 1849 and 1854 destroyed in five districts 
more than 3000 lives, while in the year 1866 the mortality from 
cholera has been inconsiderable. The water was formerly impure 
and could only be obtained with difficulty in a country coveied 
with pits and works; but good water having been brought from a 
distance, the population is reaping the advantages of the change. 

METEOEOLOGY. 

Third Quarter August^ September), The mean temperature 
of the air at Greenwich in the summer quarter was 68*9°, which 
is 1*1° below the average of the season in twenty-five years. Each 
of the three months, but particularly August, was cold. The rain¬ 
fall measured 7*9 inches, half of which occurred in September, 
when the amount exceeded the average by an inch and a half. The 
weather, which had been warm and fine at the close of the previous 
quarter, changed to cold at the beginning of July, and in every 
part of the country rain fell almost daily. From the 9 th to the 17tlx 
was a period of heat, but from the 18th July to the 27th September 
the temperature was almost constantly low. Eain fell frequently 
all over the country in July, and in August seriously interrupted 
harvest work. In September the atmospheric pressure was always 
low, and in Guernsey and the west of England 8 or 9 inches of rain 
fell; near the east coast 3 inches; about London 4 inches. In the 
midland counties there were floods; thousands of acres were under 
water, and much damage was done. In the three visitations of 
cholera in past years there was great atmospheric pressure, high 
temperature, narrow diurnal range owing chiefly to high night 
temperature, defect of rain, wind, and electricity; and in the last 
of those (1854) a remarkable blue mist was observed which piu- 
■Vailed night and day. In nearly all these particulars the meteoro- 
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logical character of the present epidemic season is different from 
that of previous periods when cholera prevailed; hut the blue mist 
has been again visible; it was first seen by Mr. Glaisher on 30th 
July, and by other observers in the preceding week. Since that 
time it has been generally present; on some days no trace of it 
visible, and on other days seen for parts of a day only. It has 
extended from Aberdeen to the Isle of Wight, and was of the same 
tint of blue everywhere. This mist increased in intensity when 
viewed through a telescope; usually no mist can be seen when thus 
viewed; it increased in density during the fall of rain, though 
usually mist rises from rain. Its density did not decrease when the 
wind was blowing moderately strong; it decreased when a gale was 
blowing, but increased again on its subsidence. Whatever may be 
its nature, the fact is very remarkable, that since the cholera period 
of 1864 this phenomenon has not been observed till the present 
time. 

Fourth Quarter (^Ootober^ November^ December')* The close of the 
autumnal quarter was distinguished by much rain and the want of 
sunshine, and by south-west winds which had long prevailed. In 
the first week of October the barometer rose, the wind changed to 
north-east, and the mean temperatoe for eleven days was 3® above 
the average. This was followed by a week of cold weather. From 
19th October to the end of the quarter the temperature was in 
excess without any considerable interruption, except from 28th 
November to 2nd December, in which period the weather was cold. 

October closed with variable weather, sometimes with fog, at 
others with min, and occasional white frosts at night. In the 
beginning of November barometric pressure exhibited great fluctua¬ 
tions ; snow fell in Scotland; and throughout the month the weather 
was changeable. In December there was frequent rain, and there 
were very heavy gales from the south-west; but the month was 
unusually mild for the season. The last two months were favourable 
for agricultural operations. In November ploughing and sowing 
made great progress, except in Yorkshire and Lancashire, where 
about the middle of the month were extensive floods; and at the 
end of the year the pastures were of a fresh green, and food for 
cattle was abundant. 

At Greenwich in each month the mean temperature was above 
the average. It was 61'3° in October, 44-3® in November, 42*9® in 
December; the mean of the quarter was 46*2®, Eain fell to the 
amount of 5*4® inches in the quarter, which is 1*7 inches below the 
average. 


A 2 



^Tyj- rEAnnT/mmAT. ObSESTATIOSS MADE AT THE ROYAL ObSEEVATOEY, GjIEENWICH, IN THE LAST SiX MONTHS OF 1866. 


( IV ) 


Wei^t of Vapour 

In a 

Cubic Foot of Air. 

Diff. from 
average of 
25 years. 

0 W M 

tl o o o 
^ 1.;+ 

p 

b 

H 0 « 

H 

b 

+ 

1 

a 'f* r 

& ^ ^ 

vr» 

V 

. OO CO 00 

g, m « b 

H 

bs 

Elastic Force 
of Vapour. 

MfP. from 
average of 
25 years. 

O Os O 

. O M o 

a o o o 

• • • 

I 

so 

8 

’l 

CO (s, 

« g H 

.3 ? ? ? 

+ 1 + 

O 

H 

p 

+ 

1 

O' H 
e H O' 00 

<a 

• • • 

oo 

OS 

rvs 

d ^ 

.3 m rt c< 

sf 

C*^ 

« 


Water 
of the 
Thames. 

I'.. S«)* ^ 

so so WN 

00 

H 

SO 

0 « 

® bs ^ b 

SA sj- 

SA 

is. 

'•t- 

, 

i 

1 -li 

j 00 so n 

o o w V 

^ III 

1 

Vf\ 

1 

W 00 ts. 

©bob 

1 + + 

b 

1 

1 


!>. 

H 

sfs SA r» 

® b b b 

H H H 

r>. 

H 

M 

o 

1 

romt. 

DlfF. from 
average of 

j ® 

! o b H o 

, + 

■ 

OO N r4 

Q H b b 

+ 1 + 

tr\ 

N 

+ 

1 

Sf% 

o r.s ^ M 
sn si% sn 

SO 

sn 

r< »s, 

® oo O' bs 

Tt* iv> 

b 

si- 

& 

III 

iS p ^ H 

> OHO 

J ® 1 1 1 

4 

so 

b 

1 

fcfs sjJ* 

O H b b 

H- + + 

H 

+ 

t 1 

H 0» O' 

O *>• sfs lys 

VfS s<% 

so 

Si^ 

Vfs 

oo n ro 

O bs b b 

'Sj- 'St- 

$ 

n 

M 

+ 


ill 

His 

a CO 

! ^ b H b 

“III 

H 

H 

1 

00 fA Sfx 

©bob 

+ -i- 4* 

i 

s r* It* 

s o b M b 

8 ' ' ' 

SO 

b 

1 

so 00 

A H H fA 
+ + + 

+ 

1 

^ O 

o . . . 

N O' so 

SO srv sf\ 

O' 

sr» 

<A »A O' 

• “ j; ? ^ 

Cl 

i 

1866. 

Months. 

• • ■ 

• e • 

. 1 

1 ■§ 1* 

g 

s 

J « 

HI 

o (z; 0 

i 


XOTE.—In reading this table it will be home in mind that the sign (-) minus signifies below the average and that the sign (+) plus Bigoifles aboYC the 

























Meteorological Observations made at the Roval Observatory, Greenwich, in the Last Six Months of 1866. 
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The AvUBAGE Pbices of Consols, of Wheat, of Meat, and of Potatoes; also the 
AVERAGE Number of Paupers relieved on the last dmj of each Week j and iho 
Mtbaw Temperature ; in each of the Nine Quarters ending Decemher 31st, 186G. 





Avehagh PniCES. 


PAUPKltrSM. 


Quarters 

ending 

Consols 

(for 

Money). 

Wheat 

per 

Quarter 

iu 

England 

Meat per lb. at Leadenhall 
and N’ewgate Markets 
(by the Carcase). 

Best 
Potatoes 
per Ton 
atWaterside 
Market, 
Southwark. 


Mean 

Tmipo- 

raturoat 

Green¬ 

wich, 


and 

Wales. 

Beef. 

Mutton. 

In'door. 

Out^door. 


1864 

£. 

8. d. 


Mean 6id. 




0 

Dec. 31 

1865 
Mar. 31 

891 

58 5 

Mean $|i. 

80s.—95s. 
Mean 87s. 6d. 

: 128,322 

771.879 

43*7 

89 i 

38 4 

4 iA— 7 <*- 
Mean 

Sid.-lid. 

Mean 6|d. 

85s.—97s. 
Mean 91s. 

142,329 

813.371 

36*5 

June 3Q 

90 | 

40 6 ^ 

4 id.- 6 |d. 
Mean 5}d. 

6K-8H 
Mean ^f/d• 

90s,—115s. 
Mean 102$. 6d. 

125,846 

776,016 

56’2 

Sept. 30 

89! 

43 3 

Aid.—id. 
Mean sfd. 

Hd.—ild. 
Mean ^^d. 

65s,— lOOS, 
Mean 85s. 

117,174 

719.589 

62*5 

Dec. 31 

1866 

881 

44 10 

Aid,—id. 
Mean 5|d. 

Sid,-Zid, 

Mean SJd. 

60s.—90s, 
Mean 75s. 

129,036 

725,259 

46*0 

Mar. 31 

87 

45 6 

4§d.—6Jd. 
Mean 5|d. 

Jji— 7 ff 
Mean 6|a. 

55s.—90s. 
Mean 72s. 6d. 

139.546 

759 »402 

41*2 

June 30 

86} 

46 6 

Aid,—id. 

Mean sjd. 

5|d.-8id. 
Mean id. 

60s.—95s. 
Mean 77s. 6d. 

133.657 

734,139 

53 * 0 ^ 

Sept. 30 

88| 

51 0 

i¥,-i\d. 
Mean 6Jd. 

Sid,—Zid, 
Mean 6|d. 

75s.—120S. 
Mean 97s. 6d. 

120,955 

717*553 

58*9 

Dec. 31 

89} 

56 8 

Aid,—id. 

Mean 5{d. 

M,-lld, 

Mean 6Ja. 

85s.—130S. 
Mean 107s. 6d. 

133.979 

734,312 

46*2 


Of the 204,882 emigrants who left the country in 18C6, 58,856 
were of English origin; 12,307 were Scotch; 08,890 wore Irish, 
26,691 foreigners, 8138 of country not distinguished. About a 
fooxih part of the total emigration consisted of “ general labourers.” 
The number specially described as “agricultural labourers” was 
less than 2000. 

Messrs. Home and Co. of London write as follows 
“ With the exception of the last fortnight in June, the weather in 
1866 was, upon the whole, unseasonably wet and mild, just when it 
would have been desirable to be dry and cold, and vm wsL A 
snowless winter, a chilly spring, a sunless summer, and a weeping 
autumn. The grain crops were, in many instances, out before they 
were ripe, or carried from the fields too quickly, while in the North 
of England and in Scotland the harvests were protracted to an 
unusually late period, in some oases even in November; but fortu- 
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natoly the coldness of the autamn prevented sprouting in the 
dxiforont kinds of grain, and the damage done proves to he less than 
was reasonably expected. The continental wars somewhat influ¬ 
enced prices, but unusual and manifold were the causes of the rapid 
rise, viz., the bad harvests in this and neighbouring countries, the 
enormous diminution of stocks in granary and in the hands of 
farmers, the very low price of the last Ihree years, and the inability 
of America to supply the deficiencies of England and France, while 
the last-named country has not only competed with us to a large 
extent in the South' Eussian and Baltic markets, but has drawn off 
some cargoes of our best qualities of home growth. In the early 
part of 1866, wheat was edited from this country to America and 
to Australia. The total impyrtdtim of all kinds of grain and flour 
into the United Kingdom in 1866 was 63,259,922 cwts., against 
49,287,598 cwts. in 1865. The totd estimated value is probably 
about 29,100,000Z. against 20,643,000Z. in 1865.” 


Geain and Flottr fi*om different countries imported into the United Kingdom 
in 1865 and 1866 . 



1865 . 


1866 . 


CJwts. 


Cwts. 

Wheat from Russia. 

8,093,879 

. • 

8,937,199 

,, Denmark .. ... 

641,*73 


4,401,409 

,, Prussia. 

5,403,914 


506,336 

,, Schleswig, Holstein, and Lauenberg 

354,159 

. ♦ 

187,938 

,, Mecklenburg . 

647,685 

.. 

733.571 

,, Hanse Towns .. .. .. 

486,069 

.. 

878,912 

,, France .. .. 

*,*5*.873 

.. 

3 > 473 .I 30 

,, Turkey and Wallachia and Moldavia 

574,185 

.. 

518,433 

>> Egypt . 

10,063 

«• 

33,8^1 

,, United States .. .. .. .. *. 

1,177,618 

.. 

635,239 

,, British North America . 

306,765 

.* 

8,789 

,, Other countries .. ., .. .. .. 

1,114,480 

« • 

*,831,64* 

Total. 

*0,963,963 


*3,156,319 

Barley. 

7,818,404 


8,433.863 

Oats .. .. .. .. .. . 

7,714,330 

.. 

8.844,586 

Peas . 

783,135 

.. 

1,111.83s 

Beans . 

958,36* 

.. 

1.314,173 

Indian Com, or Maize . 

7,096,033 

•• 

14,311.863 

Wheatmeal and Flour from Hanse Towns .. .. 

347,796 

*. 

347,011 

,, ,, France. 

3 , 044 , 8*3 

.. 

3,640,320 

,, ■ United States .. .. 

*56,769 

.. 

*80,792 

^, ,, British North America 

177.353 

.. 

40,650 

,, ,, Other countries .. .. 

177,730 

*« 

663,506 

Total .« .. 

3 » 904.471 


4,97»»s8o 
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quantities of Wheat, Uarley, and Oats, Imported into tlio United 
Kingdom in each of the last Six Months of the Year 186G, 


1868 . 

Wheat. 

Barley. 

Oats. 

Third Quarter. 

cwts. 

cwts. 

cwts. 

Seventh month (four weeks endingl 
Julv 28') .f 

2,102,486 

370,616 

935,616 

Eighth month (four weeks ending! 
August 25./ 

1,600,337 

353.978 

1.489,129 

NintlT month (five weeks ending! 
September 29)./ 

1,454,152 

547.076 

880,349 

Fourth Quarter. 




Tenth month (four weeks ending! 
October 27) ./ 

1,438,14* 

715,981 

532,932 

Eleventh month (four weeks end-! 
ing November 24) ./ 

1,716,370 

889,723 

518,084 

Twelfth month (five weeks en^ng! 
December 29). f 

3.333*603 

1.580,348 

8 i 3 j 773 

Total in the half year .. .. 

It.643,090 

4 , 457»722 

5.259.883 


Note. —^The average weights per qtmrter of corn, as adopted in the office of the 
Inspector-General of Imports and Exports, are as follows-Fot wheat, 486 J lbs., 
or cwts.; for barley, 400 lbs., or Sif cwts.; for oats, 808 lbs., or 2f cwts. Com 
has been entered and charged with duty by wdglit instead of measure since Sep¬ 
tember 1864 . 


Quantities of British Wheat Sold in the Towns from which Betiirns arc 
received under the Act of the 27 th and 28 th Victoria, cap. 87 ; and their 
Average Prices ; in each of the last Six Months of the Years 18 G 1 - 66 . 



1 

Wheat: Qtjaktities in Quarterr 


1861 . 

1862 . 

1863 . 

1 1864 . 

1869 . 

1866 . 

Seventh month 
Eighth month 
Ninth month ) 
(five weeks) ) 
Tenth month .. 
Eleventh month 
Twelfth month 1 
(five weeks) } 

quarters. 

■£59,152 

208,400 

455,324 

427.435 

345.028 

359.246 

quarters. 

163,720 

138,810 

264,410 

273,000 

365,160 

315,599 

quarters. 

162,817 

187,011 

390,308 

333.609 

325.209 

472,876 

quarters. 

257,510 

264,939 

322,292 

311,169 

302.446 

399,358 

quarters. 

222,961 

201,953 

318,893 

304,054 

295,652 

391,941 

qiiartoi'H. 
127,836 
19c,057 

325.056 

320,674 

284,530 

332,934 

' 1 


Wheat; 

Avehaqe Pbices 3 *m Quartek* •' 



1861 . 

1862 . 1 

1863 . 

1864 . 

1868 . 

1866 . 

Seventh month 
Eighth month.. 
Ninth month 1 
(five weeks) / 
Tenth month .. 
Eleventh month 
Twelfth month ! 
(five weeks) j 

s. d. 

50 8 

50 8 

54 7 
56 10 

59 10 

60 10 

s. d. 
57 0 

57 8 

56 I 

49 5 

49 0 

46 8 

s, d 
46 7 

46 2 

44 6 

40 10 

39 IT 

40 9 

s. d. 

42 0 

43 7 

43 0 

38 9 

38 10 

38 3 

s * d. 

42 10 

43 3 

44 0 

41 10 

45 7 

46 8 ! 

«. d. 

54 I 

50 7 

49 0 

52 4 

56 6 

60 3 
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Avekaoe Pbices of Beitish Wheat, Baeley, and Oats per Quarter (imperial 
measure) as received from the Inspectors and Officers of Excise according 
to the Act of 27 th and 28 th Victoria, cap. 87 , in each of the last Twenty- 
six Weeks of the Year 1866 . 


Week ending 

Wheat. 

Barley. 

Oats. 

Wedc ending 

Wheat. 

Barley. 

Oats. 


s. 

d. 

8 , 

d. 

a. 

d. 


8 , 

d. 

8 , 

d. 

8 , 

d. 

July?., .. 

54 

6 

35 

5 

37 

7 

October 6 .. 

53 

2 

41 

4 

33 

I 

July 14 

55 

10 

35 

I 

37 

7 

October 13 

53 

7 

42 

I 

23 

0 

July 21 

54 

0 

33 

5 

26 

2 

October 20 

53 

2 

43 

II 

22 

II 

July 28 

52 

0 

33 

10 

37 

1 

October 27 

53 

6 

41 

8 

22 

10 

August 4 .. 

51 

I 

32 II 

35 

3 

November 3 

54 

9 

43 

10 

23 

7 

August IX .. 

50 

2 

35 

2 

26 

6 

November 10 

57 

2 

44 

9 

33 

5 

August 18 .. 

50 

2 

34 

9 

26 

6 

November 17 

56 

7 

45 

3 

33 

6 

August 25 ,. 

50 10 

33 

8 

26 

6 

November 24 

57 

6 

45 

6 

33 

9 

September r 

49 

7 

35 

I 

25 

3 

December i 

60 

0 

45 

10 

^5 

5 

September 8 

47 

3 

36 

I 

35 

2 

December 8 

61 

7 

46 

2 

34 

3 

September 15 

47 

0 

37 

I 

24 

8 

December 15 

60 

3 

45 

7 

24 

5 

September 22 

49 

8 

37 

10 

24 

X 

December 22 

59 

5 

44 

4 

35 

II 

September 29 

51 

5 

40 

I 

24 

3 

December 29 

60 

0 

44 

0 

24 

3 


Average Prices per Quarter of British Corn in England and Wales in each 
of the Years 1863 , 1864 , 1865 , and 1866 . 



1863. 

1864. 

1865. 

1866. 

Wheat .. .. 

Barley .. 
Oats.. .. .. 

s, d. 
44 9 

33 « 

31 3 

d. 

40 2 

30 0 

20 I 

$, d. 

41 10 

29 9 

21 10 

$. d. 

50 0 

37 6 

24 8 


Statute Acres under Crops, Grass, &c. ; Numbers of Cattle and Sheep. 



Population in 
1861 . 

Area in 
Statute Acres. 

Acreage nnder 
all kinds of Crops, 
Bare Fallow, 
and Gross 
( 1866 ). 

1 Estimated 
Ordinary Stock 
of Cattle 
( 1866 ). 

Number 
of Sheep as 
returned in 
1866 . 

England .. 
Wales .. 
Scotland .. 
Ireland .. 

iB, 954,4-H 

1,111,780 

3,062,194 

5.798,967 

3».590iJ97 

4.734,486 

*9.639.377 

20,322,641 

22,262,833 

2,284,674 

4,158,360 

*5.549.796* 

3.420,044 

546,966 

968,637 

3.74s.93* 

15,124,541 

1,668,663 

5,355,077 

4,270,027 


* Hill pastures are excluded in Great Britain, included in Ireland. 



Wheat. 

Barley 
or Berc. 

Oats. 

Rye. 

Beans. 

Peas. 

Total of 
Com Crops. 

England 
Wales .* 
Scotland 
Ireland *. 

Acres. 

3,161,431 
113,862 
110,101 
300,474 j 

Acres. 

*.877.387 

146,333 

213,619 

*5*.777 

AftrPH. 

1,503.990 

351,893 

1,004,040 

1,697.648 

Acres. 

50,570 

2,452 

7,055 

7,753 

Acres. 

493.586 

3.534 

38,537 

*2,175 

Acres. 
314,206 
3,010 
3,188 
2,606 j 

Acres. 

7,400,170 
521,074 
1,366,540 
3. *73,433 


In England wheat formed 42-7 per cent, of com crops; barley 
26*4, oats 20*3. In Wales the proportions were respectively 21*8, 
28*1, 48*3; in Scotland 8*1,15*6, 73*5; in Ireland 13*8, 7-0, 78*1. 

A B 

































VITAL STATISTICS:—POPULATION; BIRTHS; DEATHS; 
EMIGRATION; METEOROLOGY; IMPORTATIONS OP 
GRAIN; SALES OP BRITISH WHEAT; PRICES OP 
CORN, «&o.; AND PAUPERISM. 


[Tlw facts are derived chufly from the Maoris of the Eegistbab-GtENEEal ; 
the Meteordogicod Rej^orts of Mr. Glaisher; the Returns of the Board 
OP Trade, and the Inspector-General op Imports and Exports.] 


Population of the United Kingdom, estimated to the middle of the 
year 1867 (exclusive of islands in the British seas) < 

Males. .. 14,548,808 

Females .. .. 15,608,431 


Males 
Females .. 

Total 


30,157,239 


Total .. 

England. 

10,365,688 

11,063,820 


31,429,508 


SootLond. 

1.496,329 

1,674,440 


3.170.769 


Ireland. 

2,686,791 

3.870,171 


5,556.963 


ENGLAND AND WALES. 

Births and Deaths in the first six months of 1867. 

Births in Winter quarter (January, Pebruary, March), 196,465. 
Annual birth-rate to 100 living-—Winter, 3^713; average,* 3*663. 

Births in Spring quarter (April, May, June), 199,649. Annual 
birth-rate to 100 living—^Spring, 3*742 ; average,* 3*619. 

Deaths in Winter quarter (January, Pebruaiy, March), 134,254. 
Annual death-rate to 100 living—Winter, 2*661; average,* 2*551. 

Deaths in Spring quarter (April, May, June), 112,623. Annual 
death-rate to 100 living—Spring, 2*109; average,* 2*218. 

The mortality per cent, in the districts of England that comprise 
the Chief Towns was 2*732 in the winter quarter; while that of 
SMALL TOWNS and country parishes was 2*315. In the Spring the 
rate of mortality declined in the large towns to 2*119, and in the 
small towns and rural parts to 1*991. 

The returns in the Winter quarter were on the whole satisfactory- 


The averages are drawa /rejn the correspopfisg vriaters or sptiags in tea 
years, 1857-66. 
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THe marriages and the births were above the average mimbers. 
The deatih-rate was exactly the average of the season, but lower 
than in any of the three previous winters. Had it not been for the 
intensely cOlA weather in January, which proved fetal to many old 
people, and for epidemics of whooping-cough, small-pox, and 
measles, the results would have been stiU more favourable. Cholera 
was only epidemic in Durham. Prices were high, and potatoes— 
an esculent which possesses valuable antiscorbutic properties—^were 
scarce. 

The Spring quarter was genial. The births exceeded the average 
number of the season, and the low mortality presented a striking 
contrast to that prevailing in the spring of 1866. Sanitary work 
was accelerated last year by the impending epidemic of Asiatic 
cholera, and the efforts then made appear to have borne fruit. The 
marriage-rate was below the average in the winter quarter, and 
reflected the prevailing depression of certain classes of industry. 

If care is not taken to ventilate the sewers thoroughly, the vola¬ 
tile matters by which typhoid fever and other zymotic diseases are 
propagated, must he communicated, by means of the house-drains, 
from one dwelling to another. But the chief security against a 
danger incidental to the existing ^st'em of town drainage lies in 
abundance of water, with sufficient fell to propel the whole body 
of refuse to a distance, and to disperse its gases in limitless space. 


Inceeiase op Population, ano Emigeation- ’ 

The excess of births over deaths in the Winter quarter was 
61,201; in the Spring quarter 87,126, which latter number repre¬ 
sents an excess of 967 daily. Against this increase is put tlio loss 
by emigration. Tlie number of emigrants in the former quarter 
from all ports in the United Kingdom where emigration officers arc 
stationed, was 26,753, of whom about 8000 were English, 1200 
Scotch, 14,000 Irish, 3000 foreigners. There went to the United 
States nearly 7000 English, 900 Scotch, 13,000 Irish. 2000 persons 
of various origin went to the Australian colonies; less than 100 to 
British Korth America. 

In the March quarter of the three years 1865-6-7, the total 
emigration was 27,513, 39,672, and 26,763. 

In the Spring quarter 73,671 emigrants, of whom 12,695 were 
foreigners, left British and Irish shores. Of 16,718 persons of 
English ori^ 11,980 went to the United States, 2028 to British 

North America, 2142 to the Anstralian colonies, and 668 to other 
places. 
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METEOEOLOaY. 

Mrd Quarter (Jmmry^ Fehntary^ MaroK), Tlie moiatli of Januaiy 
opened with a severe frost, which continued at Greenwich till the 
5th, and the defect of temperature was great, particularly on the 4th. 
The thermometer fell to zero at many places, and Tbelow that point 
at others. Snow fell frequently all over the country, and to such 
amount that traffic by road or railway was rendered difficult, and in 
some places was quite suspended. This severily of weather was 
succeeded by a sudden thaw, and by heavy gales of wind from the 
west and south-west. The snow was cleared away rapidly, and its 
sudden melting caused rivers to overflow their banks in many parts 
of the country. Froip January 6th to 10th the average excess of 
daily temperature above the average was 7°. On the 11th another 
period of frost set in and continued till January 22d, during which 
there were several very heavy falls of snow, especially in the 
northern parts of the kingdom. Cases were reported of persons who 
had perished in the snow. The average daily deficiency of tempe¬ 
rature on those twelve days was nearly 10°. On the morning of 
the 23d a sudden change took place ; the temperature was no less 
than 20° higher than that of the preceding day, and a period of 
warmth almost unprecedented for the season commenced, which 
lasted for thirty-five days. The average excess of temperature 
during this period was 7° daily; and it is necessary to go back as 
far as 1779 for a period of higher temperature and of equally pro¬ 
longed duration. The melting of the Snow aud heavy fells of rain 
produced inundations which were extensive in some parts of York¬ 
shire and Lincolnshire. Erom February 27th to the end 6f March 
the weather, except on a few days, was cold and wintry ; snow and 
sleet were fiequent all over the country. In the first three weeks 
of March the average daily defect of temperature at Greenwich was 
nearly 7°. January and March will be distinguished in meteorology 
for their severe frosts and snow-falls, February by its high tempe¬ 
rature, and the whole quarter by an unusual succession of heavy 
gales. In February the excess of rain and the floods impeded agri¬ 
cultural operations; while in March vegetation was checked, and 
growing crops damaged by the protracted wintry character of the 
season. 

Second Quarter (Jiprily May^ June). Ai Greenwich the mean tempe¬ 
rature of the air in the shade was 63°*5; it was 1°*3 above tilie 
average of 96 years. Of every month the temperature was above 
the average ; but the variations were so unusually great as to 
seriously affect plants of every kind. April was unsettledi windy, 

rainy, 



METBOBOiioaicAi, Obskrvaxioss eeookdbd at the Rotal ObsertAtoet, Greenwich, in the Fiest Six Months op 

THE Yeas 1867. _^ 

Temperature of 1 Weight of Vapo^ 
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.—It mastandsxstocd tlial tlm sign plus (+) signifies that the value in the preceding column vras c^ve the average; and that mintts (—) si^iifies that it vras 

lehw the average. 




















































METBDROIiOaiCAL OBSERVATIONS RECORDED AT THE ROYAL OBSERVATORY, GREENWICH, IN THE FlBST SiX MONTHS OK 

THE Year 1867 . 


C XV ) 



-It must be uuderstood that the sigu |)Iu« (+) dgnifies that the >riBue in the preceding column -was above the average; and that mims (-) signifies that It urasj 
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rainy, and wanner than usual May, after fhe first few days, 
brought us brilliant sunshine; the heat of summer filled the air^ 
and vegetation shot out luxuriantly. Then came a great change; 
the sky grew cloudy, the weather cold, the nights frosty. The 
ground and the tender shoots of plants were frozen. Mowers were 
in blossom; the cuckoo, the swallow, and the nightingale had 
come; but it was winter weather. The young shoots of holly, ivy, 
walnut, beech, and even oak, were injured in many places. Straw¬ 
berries and peas in flower were nipped; potatoes were damaged. 
At the end of May and in the beginning of June came warmth and 
rain, followed by cooler days to the end of the month. The hay 
crop was excellent, and was stacked in good condition. No signs of 
the potato disease were visible. 

^POOD—PEICES. 

Quantities of Wheat, Wheatmeal and Ploub, Bablex, Oats, Peas and 
Beans, Imported into the United KmaDOM in each of the first Six 
Months of the Year 1867. 


1867 , 

Wheat. 

Wheatmeal 
and Flour. 

Barley. 

Oats. 

Peas. 

Beaus. 

• 

cwts. 

cwts. 

cwts. 

cwts. 

cwts. 

cwts. 

January .. 

3,280,431 

369.73s 

925,866 

709,877 

190,440 

163,724 

February 

1.4*3.169 

266,934 

421,591 

280,370 

73.509 

i? 8.337 

Mai'ch 

3.358,253 

248,514 

789.199 

639,967 

497053 

174,086 

April 

3.230,018 

245,280 

589,184 

781,584 

72,421 

i 34 , 4<>4 

May., .. 

3,212,207 

387,971 

380,640 

1,113,114 

162,180 

150,578 

June 

1 , 944.479 

304,638 

229,996 

756,338 

I 95 » 5 i 5 

295.017 

Total in] 
Six 

Months J 

14.448.556 

1,823,073 

3,336,476 

4 , 38 x,X 5 o 

743,118 

996,006 


Note.— The average weights jjer quarter of com, as adopted in the office of the 
Inspector-General of Imports and Exports, are as followsFor wheat, 485 J lbs., 
or 4 i cwts.; for barley, 400 lbs., or 8$ cwts.; for oats, 808 lbs,, or cwts. Com 
ha^ been entered and charged with duty by weigU instead of meamre since Sep¬ 
tember 1864 . 
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QUANTlTJEg of WfiBAT, BAJRLEY, OaTS, PeAS, BbANS, INDIAN COBN Or MaiIZE, 
Whbatmbal and Floue, Impobted in the Six Months ended 30th June 
in the theee Yeabs 1805-6-7 ; also the Oountbies from which the Wheat 
and Wheatmeal were obtained. 


Wheat from— 

Bussla ‘.. .« . .. 

Denmark .. .. . 

Prussia . 

Schleswig, Holstein, and Lauenbnrg 

Mecklenburg .. .. .. 

Hanse Towns .. 

, Prance . 

^ Turkey and Wallachia and Moldavia 

Egypt.. . 

United States . 

Biitish North America .. .. .. 

Other countries .. 

Total Wheat. 


Barley . 

Oats. 

Peas. .. 

Beans .. 

Indian Com, or MmzC. •• 

Wheatmeal and Flour from— 

Hanse. Towns. 

France .. .* 

United States. .. 

British North America .» .« 

Other countries .« ... 

Total Wheatmeal and Flour 


1865 . 

1866 . ' 

1867 . 

cwts. 

cwts. 

cwts. 

2,693,830 

3,649,398 

5,147,296 

333,665 

148,615 

305,412 

3,360,332 

1,663,193 

3,532,054 

134*640 

73,507 

83,599 

360,768 

302,23^ 

498,343 

345,832 

315.701 

432,281 

460,662 

2,683,389 

418,79J 

352,393 

295,973 

1,338,159 

.. 

7,012 

48,505 

213,901 

315,160 

1,071,512 

21,187 

8,789 

87 

586,088 

3,045,714 

2,572,515 

3,462,268 

11,508,676 

14,448,556 

4,161,894 

3.954,929 

, 3,336,476 

3,081,990 

3,490,490 

4,281,150 

218,068 

542.637 

743,118 

436,033 

344,376 

996,006 

•2,076,918 

6,151,931 

4,563,553 

129,294 

130,352 

238,05 J 

1,331,380 

2,713,046 

883,613 

108,694 

164,735 

106,272 

i 4 » i 36 

6,242 

6,584 

78,871 

130,209 

589,550 

1,561,375 

3,134,484 

#1,823,073 


5?he importation of wKeat in the first six months of 1867 shows a 
oonsidemhle excess oyer the amounts imported in the corresponding 
periods of two preceding years,—that excess being 25 per cent* 
over 1866; 93 per cent, over 1866* Eussia continued to supply 
about a third of the whole; and Prussia, whence a much less 
quantity was receiyed in the preyious year in consequence of th^ 
war, supplied about a fourth of the total amount. Prom Prance the 
supply, which was large in 1866, has been lately inconsiderable; 
while that from the United States, though still oomparatiyely smalls 
has increased. Sixty per cent, of wheat imported in th6 last h^- 
year came from the Eussian and Prussian dominions. The principal 
supply of wheat-fLour is from Prance; and in the first half of the 
current year it was greatly diminished. Por in the same period of 
1866 Prenoh flour was 79 per cent, of the whole quantity; in that 
of 1866 it was 86 per cent.; and this year only 48 per cent* The 
supply from some other countries increased* . 
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QtJ-AiJTiTiES of Bbitish Wheat Sold in the Towns from which Beturns are 
received under the Act of the 27 th and 28 th Viotobia, cap. 87 , and their 
Average Peices, in each of the first Six Months of the Years 1862 - 67 . 





Quaktetzes isr Quarvebs. 



1862 . 

1863 . 

1864 . 

1865 . 

1866 . 

1867 , 

First month .. 
Second month 
Third month 1 
(five weeks) j 
Fourth month.. 
Fifth month .. 
Sixth month \ 
(five weeks) } 

quarters. 

220,366 

242,239 

277,410 

1731174 

185,356 

208,042 

quarters. 

262,923 

239,882 

281,405 

243,553 

267,587 

302,897 

quarters. 

344i93«> 

306,713 

350>974 

285,386 

284,601 

333,201 

quarters. 

300,816 

298,271 

373.069 

261,501 

327,694 

283,528 

qtmTters. 

312,713 

259,999 

331,295 

250,159 

250,890 

245,393 

quarters. 

331,791 

203,900 

280,878 

205,231 

231,067 

196,985 


ggj 

AymxQ,^ PmcEs vm Quartek. 




1863 . 

1864 . 

1865 . 

1866 . 

186 ?. 


s. d. 

s, d. 

s. d. 

s. d. 

nmol 

s. d. 

First month .. 

61 4 

47 ‘5 

40 7 

38 6 


61 5 

Second month.. 
Third month V 

60 0 

47 3 

40 8 

38 3 

KaS 

60 ir 

(five weeks) J 

59 3 

45 8 

40 I 

38 6 


59 9 

Fourth month.. 

58 0 

45 7 

40 0 

39 8 


6i 7 

Fifthjmonth .. 
Sixth jmonth 1 

(five weeks) j 

58 0 

46 4 

39 2 

'41 0 

BjBfl 

64 8 

54 7 

46 8 

39 8 

41 5 

ID 

H S 


Avebagb Pbices of British Corn per Quarter (imperial measure) as recolvcd 
from the Inspectors and Oepicbrs of Excise according to the Act of 27 th 
and 28 th Yiotoria, cap. 87 , in each of the first Twenty-six Weeks of the 
Tear 1867 . 


Week ending 

Wheat 

Barley. 

Oats. 

Week ending 

Wheat. 

Ujirloy, 

J 

Oats. 

danuary 5 ., 
January 12 .. 
January 19.. 
January 26 .. 
February 2.. 
February 9., 
February 16 
February 23 . 
March 2 

March 9 

March x6 .. 
March 23 
March 30 .. 

Average of 1 
Winter } 
Quarter J 

s, d, 

60 3 

61 0 
63 3 

62 2 
62 6 
61 4 
59 10 
59 II 
59 J 
59 3 
59 4 

59 9 

60 II 

s, d. 
43 6 

43 5 

44 5 

45 9 
45 2 
45 3 
43 9 
43 4 

42 4 

■41 5 
41 5 
40 5 
39 6 

s. d, 
24 2 
24 2 

23 4 

24 5 

24 6 

24 9 

23 6 

24 3 
24 8 

i 24 I 
i 24 9 

1 24 8 
24 II 1 

April 6 

April 13 

April 20 

April 27 .. 
May 4 .. .. 
May II 

May 18 .. 

May 25 

June i.. .. 
June 8.. .. 
June 15 .. 

June 22 .. 

June 39 .. 

' Average of] 
Spring } 
Quarter ) 

$* d, 
f)! 3 

60 9 

61 4 

62 ir 

63 10 

64 9 

64 11 

65 3 
65 5 
65 4 
65 9 
65 8 
64 10 

fl. d. 
39 7 
39 9 
39 8 
39 I 
39 9 

38 II 

38 ir 
37 10 
37 9 
36 9 
36 2 
35 0 
35 3 

«. d. 
^3 9 

24 5 

25 5 
25 6 

25 3 

35 lo 
37 0 

26 2 

36 10 

27 4 

27 8 

27 7 

28 0 

60 7 

43 i' 

i 

24 4 1 

64 0 

1 

38 0 

26 3 













( XIX ) 


The Avbbaob Peiobs of Consols, of Wheat, of Meat, and of Potatoes s also the 
Averaob XtTMBEE of Paupebs xelievedj on the IM da^ of each Week; and the 
Mean Tbmpeeatuee, in each of the Nine Quarters ending June 80th, 1867* 


Wheat 

per 

Consols Quarter 
(for iu 
Money). England 
and 
Wales. 


AvsBAait PnzcES 


Meat per lb. at Leadenhall 
and Newgate Markets 
(by the Canoase). 



Avebaob Pbiobs of BEmsH Whba^t, BAEiast, and Oats, per Impeeial 
QtTABTBE, in each of the Piptbbn Ybaes 1852-66, 



Wheat 

Barley. 

Oats. 

Tear. 

s. d. 

40 9 

d, 
28 6 

s. d. 

19 X 

i 860 

53 3 

33 3 

’ll 0 

1861 

5 

36 0 

37 II 

1863 

74 8 

34 9 

l^ 5 

1863 

69 2 

41 t 

35 3 

1864 

56 4 

43 I 

35 6 

1865 

44 » 

34 8 

34 6 

x866 

43 9 

33 6 

33 1 






































( KS ) 


The Avbbagh Peioes of CoNsois, of Meat, and of Potatoes, and also the 
Average Notbee of Paupers RBjaEVEP on the last of cadi Week, in 
each of the Years 1857-1866. 


AVBBAQE PBICISS Off 


Tearst 


Average 
Price of 
Consols 
(for 

Money). 


Average Number of 
Paupers relieved on the 
loM day of each weelc 


Meat per lb. at Leadenhall 
and Newgate Markets 
(by the Carcase). 


In-door. 


1857 

£. 

121,669 

1858 

97 

120,140 

1859 

95 

110,705 

i860 

■ 94 

110,603 

1861 

92 

Z22,600 

186a 

935 

130.974 

1863 

92i 

129,934 

1864 

9°i 

136.753 

1865 

8gf 

117.589 

1866 

89i 

H9.534 


Out-door. 


Beef. 


Mutton. 


737.387 

751.031 

705,590 

687,763 

730,566 

820,953 

859.751 

788,689 

758,199 

736,351 


^id. — hid. 
Mean 

Mean 5 |tZ* 

Mean ^id^ 
4<2.—-6|(2. 
Mean 5 |d 
4^—6§d[. 
Mean sld. 
Ad.^hid. 
Mean slid 
4|d—6|d 
Mean 5 |c 2 . 

Mean 5 |d 
4 id. — 7 d 
Mean 5 fd 
4 id— id. 
Mean 5 |d 


A%d. — id. 
Mean sjd 
4id— 
Mean 
■ 4 |d— 7 d 
Mean 5 id 
5d—7jd 
Mean hd. 
5 d— 7 id 
Mean 6 ^. 
5d“—6fd 
Mean 5 jd 
4 id— 7 d 
Mean 5 |d 
5gd.—7d!. 
Mean 
5^d—— 8 ^d 
Mean 7 d 
Sid—8d 
Mean 6 fd 


Best 
Potatoes 
per Ton 
at Waterside 
Market, 
Southwark. 


io8ff.—134«* 
Mean i2cs. 8d 
104s.—136s. 
Mean 1200. 


1208.—145 s, 
Mean 132 s. 6 d 
ir48.-«-i34«. , 
Mean 1248 . 
1258 .— 1498 * 
Mean 13 78 . 
9O8.— 1108 . 
Mean J 008 . 


648 ,— 868 . 
Mean 758 . 

758 .~-IOX 8 . 

Mean 888 . 5 d 
698 .—nos. 
Mean 898 . 6 d. 


PAUPEEISM. 

The annual return of the number of paupers in England at tho beginning 
of the year shows that on the 1st of Januaiy, 186*7, tho number was 968,200, 
being 1 in 21, or 4*8 per cent, of the actual pojnilation, and on incrcaso of 
38,387, or 4*2 per cent., over the number at the corresponding date in 1860. 
The details which follow do not absolutely agree with the atovo statement, 
owing to 810 paupers having been in receipt of both indoor and outdoor relief. 
The indoor paupers on the 1st of January, 1867, were 148,105 5 tlje outdoor 
815,005, 201,511 were men, 411,136 women, 345,877 children; 416,310 were 
able-bodied, 601,124 not able-bodied, 41,090 insane ; and 5027 vagrants. Of 
the able-bodied, 41,729 were men, and 116,579 women; and 268,cS2 children 
were relieved with their parents classed among the able-bodied adults; of tho 
not able-bodied, 142,193 were men, 271,864 women; 87,067 children; and of 
the insane, 17,589 were men, 22,693 women, 808 children. Tho number of 
able-bodied adult paupers relieved was 158,308, an increase of 8988, or 6 per 
cent, over the number on the 1st of January, 1866. Receiving indoor relief 
there were 47,049 men, 46,276 women, 51,304 cliildren, 3566 vagriints not 
otherwise classed; or classing otherwise, 41,936 able-bodied, 92,176 not able- 
bodied, 10,517 insane, 3566 vagrants. 
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I. — The use^ to the Farmer^ of a Magnifying-glass or Simple 
Microscope. By W. Kenoely Bridgman, L.D.S.,E. 0 .S., 
Eng. 

Prize Essay. 

Upwards of five-and-thirty years’ experience in the almost 
daily use of the microscope for investigating subjects of 
natural history leads me to speak with some degree of confidence 
as to the benefit that this instrument may confer upon the farmer, 
by enabling him first to enter into the minutiae of the wondrous 
contrivances ordained by the Creator to maintain life, health, 
and succession in organised beings, and nest to turn that know¬ 
ledge to account, by seconding the more recondite operations of 
nature in those processes wherein his interests are most con¬ 
cerned. 

Through neglect of such a resource, bad or defective 
seed may cause the loss of a season’s growth; crops may be 
wasted by the ravages of disease, which might have been 
stayed had it been sooner detected; while by its adoption 
adulteration in feeding-stuffs, manures, and various other sub¬ 
stances, may be brought to light, so that the farmer may be no 
longer at the mercy of the manufacturer or the dealer. He 
may also gain much insight into the mode and principles of 
vegetable growth, of infiorescence and fructification, upon which 
the quantity and quality of grain depends, and by watching 
the influence of manures and other substances upon plants, he 
may learn the right time and manner of applying them, as 
well as the appearances of disease in its incipient stage and 
subsequent development, together with the action of all such 
preparations as either check or eradicate it. All these observa¬ 
tions come within the province of the microscope, and they are 
essential to the full development of agriculture as a science. 

The magnifying-glass or microscope must not, however, be 
mistaken for other than it really is—^that is only “ a means to 
an end ; ” for it teaches us nothing, it only affords us the power 
of examining objects too small for the naked eye, and thus 
VOL. Ill,—S. S, B 
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The Use of a Simple Microscope, 

places those that are wholly invisible, or but slightly visible in 
5 ie ordinary way, on an equality with larger structures for the 
purpose of examination. !For instance, if we mix together a 
handful of beans, peas, wheat, oats, or any other of the larger 
seeds, any ordinary observer could sort out the different kinds 
with the naked eye, but to name them correctly would require 
previous knowledge. But if we substitute for these the grains 
of three or four different kinds of starch or pollen, no human 
eye, if unaided, would be able to detect the difference between 
them, although under the microscope this case would prove 
quite as practicable as the former. As, however, the objects 
to be examined decrease in size, so must the magnifying power 
be increased in proportion; hence a range of powers becomes 
requisite; and as these magnifying glasses vary in description, 
a short account, with diagrams of some that would prove 
serviceable to the farmer, has been appended to this paper, 
together with some few hints to novices and students as to the 
selection of glasses, the preparation of objects, and the choice 
of books of reference. It must, however, be borne in mind, that 
there is no royal road to knowledge, and in this respect the use 
of ihe magnifying-glass is not an exception; 2^5 successful appli-^ 
cation must he acquired by practice. 

One of the first subjects for which the farmer would probably 
seek the aid of the magnifying-glass would probably be the 
seed required for sowing. Every species of seed, and almost 
every variety of each species, will be found to possess some 
difference in appearance, either of colour, size, or external 
marking, that will at once give it a distinctive character. In 
numerous instances the external tracery upon the testa^ or skin 
of the seed, furnishes not only a beautiful microscopic object, 
but a means of identification. Henbane, tobacco, poppies, anise, 
and carraway, will serve as good illustrations of this fact, whilcj 
each of the different species of silene^ or catch-fly, will exhibit 
not only a strong family likeness, but likewise sufficiently distinc¬ 
tive traits to at once determine it specifically. It is almost impos¬ 
sible to obtain a correct idea of these characteristics in any other 
way than by actual observation ; hence all the seeds used by the 
farmer, as well as those of the common weeds, should be I'cn- 
dered familiar to him by examination and study. 

Defects and impurities in samples of seed fall under two 
heads:— 

1 st. Genuine seed, but barren or unripened; or, again, ex¬ 
traneous substances that will not grow, added to increase bulk. 

2 nd. Other kinds of seed capable of growth, the plants from 
which would be undesirable or injurious to the crops or land. 

The strongest plants being derived from fully developed and 
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well ripened seeds, it will be the first consideration that the hulk 
of the sample shall consist of such. The character of these will 
be at once caught by the eye, and singled out as a prominent 
feature. A small quantity being taken into the palm of the 
hand, and a magnifying-glass, proportionate to the size of the seed, 
being used, a tolerably fair estimate may be made of the entire 
sample, and any extraneous substances that are not seed at once 
detected. 

For the larger seeds a common hand magnifier will be suffi¬ 
cient, but for the more minute a much greater magnifying power 
will be required, at least until the observer shall have become 
perfectly familiar with the objects; it is a well known fact that 
the faculty of recognising minute objects turns in a great degree 
upon familiarity with them, so that upon intimate acquaint¬ 
ance even very minute objects are readily recognised at a mere 
glance with a common lens. Such an acquaintance, however, can 
only be gained by the use of higher magnifying powers, hence 
the compound microscope, to be hereafter described, which 
answers the purpose both for the low and high powers, becomes 
an essential requirement. 

In ■'the case of “ grass seeds,” in which one or more varieties 
of trefoil are commonly combined with various species of grasses, 
properly so called, the use of the microscope is important, 
because much of ihat which is sold under this name, consists 
principally of the sweepings of the hay-loft, and consequently 
is not ripened seed; and it is only by the aid of a microscope 
that this can be detected. The first step will be to get rid of 
the minute seeds* and other small objects by sifting. After 
this has been done the different kinds of trefoil will be readily 
made out, but tire different species of grass, although varying 
in size and form, are not easily discriminated, although by prac¬ 
tice much may be done. To give a practical illustration of 
such use of the microscope:—^To get at the seed of grass, in 
order to ascertain whether it be well ripened or not, it will 
bo necessary first to get rid of the “ outer husk or chaff-scale,” 
which is the peculiar calyx of grasses and plants allied to them. 
To accomplish this it will be desirable to have them thoroughly 
dried by heat, so as to render ihe chaff brittle, it will then 
crumble away on being rubbed between the finger and thumb, 
and leave the seed clean and fit for examination. Damping the 

* A farmer in this neighbourhood sowed several acres with grass, and, to his 
vexation, the land became covered with the Lyclmis Dioica^ or Campion, which 
cost him considerable trouble and loss. He ,has since expended some twenty 
guineas in the purchase of a first class microscope, and affirms that this would not 
have happened if he had previously owned the microscope, adding that it cer- 
Uviuhj would never liap^n again"* 
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seeds after they have thus been dried will sometimes render 
the plump ones more conspicuous. 

“ Doctored ” seed ranks as one of the impurities comprised 
within the first division. When scalded seed has been mixed 
with choice varieties of turnip-seed, a practised eye will be able 
to detect them on carefully examining the hilum or germ of the 
seed, which is killed by the treatment. In the case of over-year ’ 
turnip seed lhat has been renovated ” in the oven, a similar 
examination will be likely to expose the deception. If trefoil 
seeds have been “ oiled,” or shaken in a greasy bag, dust will 
be found sticking to the surface (especially if a little dust be 
shaken over them), which is not the case when they possess 
only their own natural gloss. 

I'he bulk of the seed is made up of farina or starch, and 
gluten. The latter, when soaked in cold water, swells so that 
the grain may easily be crushed, or cut into thin slices, so as to 
show its internal structure. The quantity of starch-cells and 
their quality may thus be readily observed, and the quality of 
the grain or seed judged of by its richness in starch grains. 

The embryo, which lies at the depression called the scar, 
the spot at which growth commences, should be carefully 
examined, as seed that has begun to sprout from damp, and has 
then been checked, is wholly useless for sowing. The hilum 
or scar is the spot at which it is attached to the seedpod or recep¬ 
tacle, and where the nourishment enters it from the coverings or 
seed vessel. When the seed is fully ripened, it separates of 
itself, and a cicatrix is formed which offers a distinctive indica¬ 
tion that the seed has been matured. It is also at this spot that 
the moisture enters when the seed swells preparatory to growth, 
and also where the first sprouts of the future plant protrude. 
The state of this cicatrix, whether it be minute and perfect, or 
has been enlarged and^ shrivelled, are the points to be examined, 
and a comparison of good dry seed with some that has been 
grouted and then dried, will show most clearly in what this 
difference of appearance consists. 

With respect to ** feeding-stufe,” it will be far more dif&cult 
to obtain satbfactoxy results than with seeds, because these 
substances being crushed or ground, the particles, although 
admitting of reco^ition hy a practised eye^ do not present so 
marked a difference. In the coarser kinds, the magnifying lens 
may serve to detect well-known bodies, but the medium powers 
of the compound microscope will be needed in most cases. The 
material if solid, as oilcake, should be broken down into 
a <x>arse powder, and a portion examined both dry, as an opaque 
object, in water, as a semi-transparent one. A piece of oil¬ 
cake broken small, and placed in a basin, should have a quantity 
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of hot water poured upon it, which after a short time maj he 
strained off, leaving the husks and coarser parts for examination. 

The shining exterior of the flax seed will be conspicuous, 
and contrast greatly with the dull husk of the cotton-seed, 
while the farina of each may be learned by practice. Dr. Arthur 
Hill Hassall, in his work on ^Adulterations Detected,' observes 
that ‘‘the microscope is specially suited to the detection of 
organised structures or substances, and that by its means one 
kind of root, stem, or leaf may generally be distinguished from 
another, one kind of starch or flour from another, one kind of 
seed from another, and so on ... . The seeds even belonging 
to different species of the same genus may frequently be dis¬ 
tinguished from each other by the microscope, a point in some 
cases of very great importance.” To show the importance of 
such discrimination, the following instance may be cited: “ Some- 
cattle were fed with rape-cake, and died with symptoms of inflam¬ 
mation of the stomach and bowels. Nothing of a poisonous nature 
could be detected on analysis, but it was suspected the cake 
might be adulterated with mustard husks, although even this 
point could not be clearly established by chemical research. 
Under these circumstances the cake was sent to the author (Dr. 
Hassall) for examination, who had but little difficulty in ascer¬ 
taining that it was adulterated with mustard seed, which, from 
the large quantity consumed, was doubtless the cause of the fatal 
inflammation. So great and manifest are the differences 
revealed by the microscope in different vegetable substances, that 
with ordinary care and some amount of preliminary knowledge, 
the discrimination becomes a matter of the greatest ease and the 
most absolute certainty.” 

Maotues, ‘ 

The microscope will scarcely enable any inexperienced observer 
to learn much of the composition or quality of manure, although 
with practice much may undoubtedly be done. The inorganic 
bodies, such as sand and ashes, may readily be seen. Any organic 
substance, as sawdust, or other vegetable offal, may also be de¬ 
tected ; and if a portion be washed in a very small quantity of 
boiling water, and a drop or two of this solution then suffered to 
dry on a glass slide, the peculiar salt or salts may be learned by 
their form, as every particular salt, or combination of salts, has 
its specific configuration and arrangement, which by the aid of 
the polariscope will at once become apparent. A knowledge of 
the form and characters of these salts is, of course, implied in 
such an investigation. Blood, fish-offal, and other similar sub¬ 
stances may likewise be made out by careful manipulation. 
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The genuineness of guano may also be learned through the 
presence of certain flinty remains of organic bodies, which are 
peculiar to the different deposits. Straw of wheat, oats, grass, 
and many other vegetables, contain certain arrangements of flint 
in their substance that are left entire after all vegetable matter 
has become decomposed and washed away. These fldnty and 
imperishable remains of vegetable* organisms that have existed 
in the sea, and have either served directly as food for the pen¬ 
guins, or previously Allied the stomachs of Ashes and molluscs on 
which they have preyed, being deposited with the excrement 
which forms the guano beds, are the characteristic features of the 
best guanos. Says a late eminent Professor, When examined 
microscopically, a great abundance of beautiful silicious skeletons 
of diatomacem are found amongst it; and curiously enough, the 
best samples of guano contain the greatest number of these 
remains, which,” says the late Professor Quekett, “were first 
detected by my late brother in 1845.”* “Now when we con¬ 
sider,” says the same writer,” the vast amount of silica that must 
he removed from the soil with the straw of wheat, barley, oats, 
and other grasses, it must be evident that a supply of ihis 
substance ought to be restored to the soil to insure good crops; 
hence it follows that the value of good guano as a manure may 
depend not entirely upon its ammonia, lime, and potash, but in 
a certain degree also upon the silica it contains.” It is not 
improbable that the superiority of farmyard manure may depend 
very greatly upon the silica that the hay, com, and straw contain, 
which is but sparingly appropriated by the animal. It may also 
arise from a deAciency of silica that the straw of corn is often 
weak, and breaks down under the weight of the ear. The exterior 
surface of straw, canes, &c., derive their Ane polish, as well’'as 
their strength, from a layer of flint, as may be proved by boiling 
them in nitric acid. 

For the process of obtaining these remains from guano, and 
the flint from the stalks and leaves of plants, &c., the reader is 
referred to the valuable little work of Mr. Davies on the “ pre¬ 
paring and mounting objects for the microscope,” t which is a 
complete manual on the subject at a small cost. For an exami¬ 
nation of these silicious remains the J-inch or i- of an inch 
object-glass will be required, and a very accurate adjustment 
oi the light must be obtained to bring out their very beautiful 
patterns in a satisfactory way. Of sand, loam, turf-ashes, and 


* Qnekett’s ‘ Histology,’ toI. i. p. 59 . 

t /The Preparation and ^klounting of Microscopic Objects/ pp. 151 , by Thomas 
Davies. Sto., 2s, Gd, Hard^ricke. 
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■otlier sucii like additions, there will be little difficulty in detect¬ 
ing the presence, by a little practice.* 

Disease, as AFFECTrs-G the Eoots, Stems, oe Leaves 
OF Plants. 

It may be considered a rare circumstance to find any one of 
these parts affected in any way by disease not arising from local 
injury, without at the same time the whole plant being out of 
health. We are apt to consider the pulling off a diseased leaf, 
or the cutting out a withered stem a sufficient remedial treat¬ 
ment, but were the rootlets to be examined microscopically it 
would soon be seen that something here too was wrong. It is an 
important question open for investigation whether all diseased 
formations in plants do not commence with an abnormal action 
at the tips of the rootlets, due to some change within the 
soil itself, such as undue dryness, sudden accession of a super¬ 
abundance of moisture, the application of stimulating manure, 
either too strong^ or applied when the plant is not in a condition 
to receive it. The moral of this is that the moment anything 
may be seen to be going WTong, let the rootlets be at once care¬ 
fully examined, and a note made of the condition of the soil at 
the time, as to openness, compactness, or dryness, as also of 
the treatment which the land may have received just previous 
to the discovery. An admirable paper on the growth of the 
wheat plant, by the Hon. and Rev. Lord Sidney Godolphin 
Osborne, is published in the ^Transactions of the Micro¬ 
scopical Society for 1857,’ in which this subject is very fully 
treated; it is illustrated with drawings of the various parts of 
the roots and rootlets in their different states and stages^ and 
is well worthy the careful attention of the agriculturist. The 
experiments were performed in many ways, the plants growing 
in various materials, and with different kinds of solid and fluid 
manures, under the higher powers of the microscope (from the 
J inch to the -J- inch), and the actual process of growth was thus 
witnessed, and its actions noted. ^‘The general conclusion,” 
observes the aulhor, “ at which I have arrived is, that though 
what I call the epidermic plasm does absorb moisture from the 
soil—in fact, requires moisture to preserve its elasticity, com¬ 
bining in the formative matter it secretes some of the matters 
presented to it, in whatever medium it may grow—still the great 

* Mr. Norman, of Hall, well known "both as a naturalist and a merchant, who 
has especially studied diatomacese, writes, A little experience will soon show, 
that whereas certain forms of diatomaceae are peculiar to the Peruvian, other 
species are only detected in the Bolivian; while Ichaboe, Cal^oruian, Saldimali 
Bay, and Patagonian guanos cantain forms which indicate their former habitats 
wi&i unerring certainty.”—P- H. F. ^ 
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sources of plant health and strength are obtained by means of 
the capsules or spongioles, the tei'mini of every root and rootlet, 
and also by the absorbent cells ever found at the extremities 
of the numberless suckers; for it is at these points that I find the 
cell-structure very greedily taking in whatever foreign matter 
I have succeeded in introducing into the media in which I have 
grown the plants. The action of anything placed in the medium 
in which plants grow which is injurious to them, is at once 
shown by its action upon their roots and lateral processes, the 
capsules losing many of the characteristics of healthy action. . . . 
There can be no doubt but that the plant requires not only 
certain chemical constituents to secure its health, but that these 
must be offered to it when growing in a medium, allowing the 
utmost freedom to the capsules of the roots, rootlets, and to the 

suckers.I am satisfied a highly pulverised poor soil 

w’ould grow better plants than a close, hard, tenacious soil, 
however fertilised.’’ 

It is, then, to the terminal points of the roots and rootlets 
that the inquirer’s attention must be directed, and for this pur¬ 
pose the microscope is invaluable, as affording at a cheap rate 
that information which obtained in the field on a large scale 
becomes a costly experiment 

The discovery of a patch of fungus upon the leaf or stem of a 
plant must not be taken for a cause of injury to the plant; it 
generally only indicates a want of vital action, and is the con¬ 
sequence of decaying organic matter. Fungi are rarely, if ever, 
found on healthy surfaces, but it is a law of nature that nothing 
stands still; if a plant be growing freely and healthily, it holds 
its own, and no sporadic fungi find a location, but the moment 
vital action flags or ceases, either from decreased vital energy, or 
from local injuiy, a lower order of vegetation instantly com¬ 
mences to obtain a sway, ilildew generally shows itself after a 
season of active growth, followed by an inequality in the supply 
of moisture from the soil and from the atmosphere. In other 
•words, when from drought but little moisture finds its way into 
the system through the medium of the roots^ such amount being 
insufficient to maintain a full and active circulation loithin the 
plant, and when the vital action thus becomes sluggish, the dews 
and damp of the night air overbalance it, and the germination 
and growth of fungi then commences. 

^ Fungi are known to be rapidly developed during and imme¬ 
diately after a thunderstorm, owing, it is supposed, to the nitro¬ 
genous compounds formed in the air, as a result of these elec¬ 
trical discharges. Hence upon this hypothesis the application 
of a stimulus to the roots should take place whenever any exces- 
si'\e stimulus is being derived from the atmosphere. Growth 
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accelerated hy means of artificial stimulants should be gradually 
attaimd^ and as gradually reduced, care being taken to maintain 
a healthy action during the season of comparative rest, and 
to main^in an even balance of root action and atmospheric 
stimulus. 

The cell-structure of vegetable growth should be carefully 
studied, as the “cell” is the fundamental unit, by a repetition 
of which even the largest forms are constructed, ^nd hence the 
life of the cell is the life of the plant, and death of a part may 
be followed by the death of the whole, unless a sufficient amount 
of reaction can be started. 

The “mycelium” of a fungus may sometimes be traced 
running through every part of a plant, and under these circum¬ 
stances die death of the plant invariably follows. It may some¬ 
times be traced only in the bark, or the epidermis, and then be 
of less consequence. In these investigations the higher powers 
of the microscope, as w’dl as some acquaintance with the cha¬ 
racter and habits of the parasitic fungi are indispensable.* 

But the roughness or scabbiness of roots and stems is often 
caused by other than fungous growths; it sometimes arises 
from injuries inflicted by the puncture or 'presence of insects 
—the larvae of flies and beetles; at other times it may be 
produced by some injurious and irritating cause connected 
with the soil. A small transverse slice cut very thin by 
means of a sharp razor, and examined in “water between two 
pieces of glass, will show the disposition of the cells both 
healthy and injured, and how far the latter extend, or are con¬ 
nected with the general structure. Transverse sections of the 
leaves taken through a diseased spot, and examined edgewise, 
show also to Tvhat extent the cells of a leaf may be affected by 
disease. 

The leaf itself is an important study", and requires some little 
amount of patient investigation to be Aoroughly understood, but 
•without this knowledge it is utterly impossible for any one to 
appreciate the exquisitely beautiful and delicate offices it has to 
perform, and the means by which its functions are carried on. 

Starch-cells. —If a very thin slice from the interior of a 
healthy potato be placed between two pieces of glass, squeezed 
out, and then examined with a magnifying glass, there will be 
seen an infinite number of little oval shining bodies of many 
different sizes. These are starch-cells, and should form almost 


* A knowledge of these may be acquired hy the aid of hL C. Cooke’s 'Plain 
and Easy Guide to the Study of Itficrcscopic Fungi.* Svo., coloured figures, 
price (Js. Hardwicke. 
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tke entire bulk of the tuber, as may be seen from the following 
sketch, while the diagram by the side of it shows the condition 




Fig. 2.--Diseased Potato, showing absence 
of starch. 



of a diseased tuber in which the starch is wholly wanting, indi¬ 
cating the absence of the power of forming starch as one of the 

features of the disease. An examina¬ 
tion of the tuber at many different 
stages during the growth of the plant 
may lead to a better knowledge of the 
means of promoting healthy growth. 

The annexed figure shows a portion 
of diseased potato with the mycelium of 
a fungus permeating it in all directions. 

Starch in wheat differs from that of 
the potato in outward appearance, and 
is similarly liable to variation in quan- 
Fig. 3 .—Diseased Potato, with fnngns. ^i^y Snd quality. 

The following diagram (from Que- 
kett’s ^ Histology ’) shows the relative sizes of different kinds of 
starch, and also a cell of rhubarb filled with starch-grains in situ, 
^Vheat-starch is peculiar in having a number of large, and 
almost round cells interspersed with a great number of smaller 
ones of very different appearance, and some few intermediate in 
size. The large ones are flattened, but the smaller ones are 
somewhat globose or elongated. 

The granules of oat-starch are compressed like the larger 
granules of wheat-starch, but have a slight tendency to being 
angular, although they have no external markings. 

The starches of the dicotyledonous plants—such as beans, 
]^as, vetches, &c.—have a peculiar character quite different from 
the preceding forms. Those of beans are large, with an indented 
outlin^ as if about to divide into three or more globular 
grannies. 
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The starch of peas has the same general character as that of 
the bean, but is smaller, and has a deeper central furrow, from 
which the indentations appear to spring. 



Fig. 4 .—a. Wheat starch, h. Sago meal, e. Rice starch, d. Pctato starch, e. Tons les mois. 
g. Rhaharh cells, containing starch. 

From these characteristics it will be easy to determine whether 
wheaten flour has peas or beans ground up with it. A small 
portion moistened with water and spread thinly between two 
glasses is all the preparation needed. To obtain ihe starch from 
beans, peas, oats, maize, or millett, &c. &c., these should be 
soaked in cold water until soft, and then a small portion scraped 
or sliced may be treated as above. 

Arrowroot, sago, tapioca, oatmeal, &c., all afford characteristic 
forms of starch, and should be closely studied. Starch may also 
be obtained from numerous other sources among the roots and 
bulbs ordinarily grown for agricultural or domestic purposes, and 
as the value of all starch-forming growth necessarily depends 
upon the quantity and quality of the starch-cells produced, 
the influence exerted on this growth by various agencies is 
important 

Textile Pabeigs. —^In lie investigation of textile materials 
the microscope has been found of incalculable advantage. ** At 
a recent meeting of the Quekett Microscopical Club a paper was 
read on the application of the microscope to the discrimination 
^f vegetable fibres, to point out what had been done, what re¬ 
mained to be accomplished, and to suggest the best mode of per- 
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forming it. Although adulterations of food have been carefully 
investigated, adulterations or admixtures in fabrics, whether of 
animal or vegetable origin, have hitherto obtained but little 
attention. Yet, it is urged, the subject is an important one, and 
well deserving systematic research. 

Ail fibres employed for commercial purposes may be divided 
into four classes, two of which are animal—^i.e. wool and silk— 
and two vegetable, which may be termed vascular.” * 

The first representation is that of cotton (a), Fig. fi.f The fibre 
of cotton is a cellular hair, which may be recognised by its forming 
a flat and slightly twisted band with apparently thickened edges. 
“ Very important investigations on this subject have been com¬ 
menced in Manchester,” and the question is asked “ Are there 
really any distinguishable microscopic differences between Sea 
Island and Egyptian, New Orleans and African, or between 
Brazilian and Surat?” 

Wool (5) has a peculiar structure, readily to be distinguished 
from all other animal and vegetable fibres, and differing slightly 



in its own varieties, as may be seen by reference to a paper on 
Hairs.” i To this peculiar scaly structure that w-ool possesses so 


Hardwickes ‘Science Gossip/ No. I. vol. ii. p. 10 , ‘a Monthly Medium of 
Interchange and Gossip for Students and Lovers of Nature,’ price Ad. This pub¬ 
lication contains much varied and trustworthy information, that would prove 
serviceable to the fanner. ^ 

t Watson we are indebted for the use of the blocks which illus¬ 

trate this part of the subject. 

+ ‘ Science Gossip,’ vol. i. p. 29 . 
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strongly, is due the property of “ felting,” and by the extent to 
which this character is developed in different hairs their value 
for the purpose is regulated. Thus, in the examination of wools, 
this feature should be noted, as well as the coarseness or fineness 
of the fibre, its length and density. The peculiar markings 
which characterize w’ool in all its varieties, afford a safeguard 
against the possible admixture of other materials. Important 
evidence as to the effects of various disorders due to keep, 
climate, or mismanagement, as also on the influence which 
special kinds of food, or even the various “sheep dips” exert 
upon the fleece may be confidently anticipated from such inves¬ 
tigations—results which will have an important bearing on the 
commercial value of wool. 

Silk (c) is more uniform in character, and its several varieties 
are not readily, if at all, distinguishable. 

Flax. —Fig. 6 (a). “Vascular fibres are derived either from the 
inner bark (the liber) of the exogenous, or the vascular bundles of 
the leaves of endogenous plants. The most important of these 



Fig. 6.-0. Flax. h. Jute, 


fibres is flax, obtained from the Linum usitatissimum^ or common 
flax plant. This possesses a variable market value, according to 
the climate or country of production. It is natural to inquire 
whether the microscope can detect differences between Irish and 
Belgian, or between Egyptian and Spanish flax.” 

Jute (6) has now become an article of extensive use, and its 
fibre, which is an “adulterant” in extensive use, can always be 
readily detected. It has a rough outline, and is much more 
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opaque than flax; it has no definite cross-markings, and the cells 
frequendj terminate in a tongue-like shape. 



Fig. 4<r. Chinese nettle, 6. XeOgherry nettle, c. Bedolec. 


Fig. 7 (5). Neilgheny nettle has been recommended as a 
substitute, or for admixture with wooL A comparison of the 
figures (5 h and 7 V) will prove that such an admixture could 
readil}’ be detected. 



Pig, S.—£». h. Amharee. c. Hodar, 
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Fig. 9 .*—a. Bussian hemp. Z>. Himalayan hemp. c. Itallm hemp. 


Hemp. —The true hemp, Cannahis sativa^ is well Imown; and 
Fig. 9 represents the microscopic appearance of three varieties: 
the Russian, Himalayan, and Italian. They are not unlike flax, 
except as to the transverse markings, which in hemp are usually 
defective, and, when present, less decided. It is difScult to dis¬ 
tinguish some fine samples of hemp from flax. 



Fig. 10.—Siinu, Jetee, Dnncbee. 


Jetee yields the Rajmahal bowstring-hemp, a fibre much 
valued for its tenacity. 
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We come now to the second group of vascular fibres, namely, 
those afforded by endogenous plants, of which the most important 
is that afforded by the pine-apple. Under the microscope they 



Fig. 11.—<L Fine-apple. New Zealand fios. c. Manilla hemp. 


have a somewhat opalescent, glass-like appearance, and are very 
refractive. 

New Zealand flax (Phormium feiiax) has a peculiar flossy 
appearance under the microscope. 

Manilla hemp, the produce of a species of plantain, presents 
but little variation from other endogenous fibres, except by the 
presence of distinct cross-markings. Cocoa-nut coir and Ejoo 
(Fig,12) are sufiBciendy distinct to render description unnecessary. 

It will be seen that the difference between cotton, wool, silk, 
cocoa-nut fibre, ejoo, jute, and flax, is of so marked a character 
as to be readily distinguishable even by the veriest tyro, but the 
diagrams representing Chinese nettle, Neilgherry nettle, bariala, 
and the hemps, show that the difference between them is less 
marked ; in such cases where the difference depends more 
on texture of the surface, tint, or degree of opacity, than on 
the outline and configuration of the object, illustrations will 
afford less assistance; yet such distinctions are readily appre¬ 
ciable by the eye from the object itself under microscopic 
examination; and hence it is that a careful examination of the 
objects themselves is absolutely essential for acquiring a sound 
knowledge of any particular subject. 

In the case of seeds, &c., where size, shape, and marking, 
always present the same appearances, there is little to confuse, 
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c-neciacle po^et: » ®? • j^est it is, 

VOli* iti.-^®’ 
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has been effected by using a number of different pieces of glass of 
different qualities combined together, so as to do away with imper¬ 
fections natural to a lens formed of one single piece of glass only. 
Lenses are mounted as common hand magnifiers, in tortoishell 
frames, folding up for the pocket. Those 
contain from one to three glasses of different 
powers, so arranged as to be used singly or 
combined; and a set, Fig 13, consisting of 
one-and-a-half inch, one inch, and half-inch 
focus, will be found very generally useful. 
In addition to its use as a hand magnifier, 
Messrs. Smith, Beck, and Beck provide a 
stand, by which it can be made into a simple, 
but very useful, single microscope, as shewn 
in the accompanying illustration taken from 
their catalogue. 



Fig. 13. 



Fig. 14« ^ 


When a higher power is required in a single lens, the Stanhope 

and Coddington (so named 
after their inventors) are 
sometimes had recourse 
to, they are mounted in 
metal case for the waist¬ 
coat-pocket or watch- 
guard. 



• Fig. IS,/ 
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The disadvantage of small glasses of short focus is that 
they have to be held close to the eye, and the object close 
to tihie glass, which causes a degree of strain to the eyes. that 
is both disagreeable and dangerous to the eyesight These, 
however, are now almost wholly superseded by the com¬ 
pound microscope, wherein this defect is entirely overcome. 
A much greater additional advantage is also gained by substi¬ 
tuting the latter for the single magnifier. When the utility of 
the magnifying-glass has been once found out, it almost in¬ 
variably leads to a craving for greater power, so as to obtain a 
still further enlargement and better view of the object under 
examination. The principle of the single glass does not admit 
of any very great increase of this magnifying power, while 
with the compound arrangement the limit of the enlargement is, 
as yet, scarcely known, and as now constructed, modem achro¬ 
matic instruments^ are so contrived as to provide the highest as 
well as extremely low powers. 

Since the common hand lens can be of but very limited use to 
the farmer, and is wholly inadequate to most of the purposes for 
which he ought to apply it, and as the manufacture of more per¬ 
fect instruments has been brought to a great degree of perfection, 
at such comparatively small cost as to place them within the 
means of nearly every student, it has been 
deemed desirable to advert to their con¬ 
struction. 

With a simple magnifying lens the ob¬ 
ject itself is seen through the glass. Not 
so, however, with the compound micro¬ 
scope. A convex lens has ^e property of 
forming a picture of any object presented 
to it, at some specified distance on its op¬ 
posite side; thus in the annexed diagram 
the picture B is so much larger than A, 
the object itself, as the distance is greater 
between B and C (the lens) than between 
A and C. In the compound microscope, 
it is mt the object itself but this greatly 
enlarged picture, B, that is seen, being 
again magnified by another single lens; 
thus its twofold action of enlargement 
gives it a claim to be termed ‘^com¬ 
pound.’’ 


* Instruments having their imperfections corrected, aXthon^ more strictly 
** without colour.” 

c 2 
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The marginal jSgure shews how this effect is accomplished 
in the arrangement known as the “body” of die instrument. 

m The object, A, being properly placed, and 
sufficient light thrown upon it, an enlarged 
picture of it is seen at B. The large lens 
just below this picture is termed the field lens, 

I : ^ because it regulates the rays of light forming 

I i the picture, while the topmost or eye-glass is 

- 1 — ms. I merely a single magnifying lens, through 

I which the picture B is seen and further 

enlarged. The distance of B from the eye¬ 
glass is regulated by moving die object (A) 
nearer to, or fardier from the lens, which is 
termed die “object glass” just above it. The 
\ lenses which are thus employed to produce 

1 the picture of the object, are mounted in 

j combinations for each power, each set being 

I ’ : contained in a separate brass fitting, which 

1 1 screws on at die lower end of the tube, and 

I great care must be taken not to displace or 

1 j get these soiled by the fingers. The quality 

• I of a microscope depends greatly upon the qua- 

j lity of its object-glasses, and these are very 

. I j often purchased separately—a series of two or 

I three being generally required—a 1-inch and 

I j i-inch where 2 only are used ; a 2-inch or 1^, 

i a |rd or |-inch, and a -J. or ^ where 3; and -J^th 

i j added where a higher power still is desired. 

I j The simple magnifier which is then used to 

I enlarge the picture in the eye is termed the eye- 

j piece, the form represented in the upper por- 

I tion of Fig. 17, and again in Fig. 18, two 

j or three sizes of v^rhich are generally supplied 

with the best microscopes. The upper glass of 
|L I Jj this must be carefully wiped whenever the in- 

^ ! mL strument is used, as dust, and damp from the 

^ i ^ eye tend to render it misty. 

I i I All additional arrangements of a microscope 

are with a view to facilitate the proper placing 
I i ^ I and illuminating of the object to be seen, to- 

gether with the measurement of its length, 
breadth, and thickness. 

Different magnifying powers are obtained by 
changing the lower lens or object glass, a series of which is 
represented in Fig. 18, and also by substituting shorter, that is. 
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higher magnifying eyepieces, two of which are also shown in 
the same figure. 



Fig. 18 . 


A cheap but strong and effective form of microscope has 
been introduced under the title of ‘^Student’s,*’ and these are 
now sold by opticians at from 2 or 3 to 5 or 6 guineas. In most 
of these, strength and real usefulness has been more considered 
than high finish and unnecessary ornamentation, and for ordinary 
use they answer every purpose. 

A very ingeniously contrived ‘‘pocket’’ microscope has re¬ 
cently been introduced by Mr. Moginie, at Mr. C. Baker’s, which 
is cheap as well as portable (Fig 19). 



'Fig. 19 . 


The most valuable invention of modern times in relation to the 
microscope is the “Wenham Binocular” (Fig 20). Theuseofoiw 
3ye only at a time (which the common microscope involved) was 
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found to be injurious to the sight, because the ejenot used always 
suffered more or less from the stimulus of light not being applied 

to it in the same manner and 
degree as to its companion. In 
the Binocular, as its name im¬ 
plies, both eyes are used, and 
the former drawback is over¬ 
come. The beam of light 
going from the object A to the 
picture B is divided by a glass 
prism placed half way across it, 
into two portions, one of which 
goes on as formerly, but the 
other is diverted and sent up a 
second tube attached to the first 
tube, forming a V, and thus 
two pictures, one for each 
eye, are formed and both eyes 
are stimulated equally, (See 

Kg 20). 

Next in importance to the 
optical part, or magnifying- 
glasses, is the stand, or frame¬ 
work carrying the glasses, by 
means of which the objects to be 
examined are held and adjusted 
for vision, Strength, steadiness, 
and free movement are essen¬ 
tial. Freedom from tremor is 
absolutely indispensible, for 
upon this depends much of the 
comfort in observing, as well 
as the possibility of seeing at 
all, with the higher powers, any 
vibration tending to render the 
object indistinct 

One of the most substantial, 
and most complete is the No. 1 a 
stand of Mr. T. Ross (Fig 21), 
which for excellence of work¬ 
manship and elaborate finish is 
scarcely equalled. It was ori¬ 
ginally devised with the espe¬ 
cial aim of attaining' steadiness and freedom from tremor,, 
which it most effectually accomplishes. This is a large and 
massive as well as an expensive instrument, but where it can 



Fig. 20. 
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be afforded it is an undoubted luxury. Most of tbe best of the 
cheaper kinds of stands are after this model, and those on a 



Fig. 21, Fig. 22. 


smaller scale supplied by Mr. Ross, at a far more moderate 
cost, are excellent in every respect. 

One point requiring attention is the position of the axis of sus¬ 
pension upon which the swinging part is balanced. I say “ balanced” 
because a good instrument is so adjusted that whatever be the 
position to which it may be inclined, it has no tendency to move, 
but retains its balance. This is a point which many makers 
have overlooked, who produce stands that, when inclined back, 
require support to prevent their toppling over: it should be 
especially looked to when a selection for purchase is being made. 

Useful instruments for ordinary purposes are now made with a 
smaller amount of work, and consequently at a far less cost, such 
is the 6Z. Binocular of Mr. Baker, as represented above (Fig, 22). 
In this, good and substantial workmanship has been combined 
with a tolerably well arranged suspension. 
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Another form of cheap stand has been devised by Messrs. 
Smith, Beck, and Beck, and styled by them the Popular Micro¬ 
scope, which has special merits (Fig. 23). Extreme steadiness 
is obtained by supporting the lower end in a socket, and porta* 
bility, by its folding up. Its price is moderate—that is, from 
lOZ. to 15Z. or 20Z., proportionate to the amount of apparatus 
supplied with it, all of which is of excellent workmanship. 



Fig. 23. 


Another <ieap, and very convenient, binocular and polarizine 
microscope, invented by Dr. Lawson, has been brought out by 
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Mr. Collins, in wHcIl the contrivances for ’ shifting the object- 
glasses and attaching the polarizing prism greatly facilitate use, 
and lessen the time and trouble generally taken up in attaching 
and changing glasses (Fig. 24). The peculiar eye-douche-like 
form of the caps of the 
eye-pieces, being of ivory, 
and forming a side-screen 
to the eyes, is well worthy 
of being generally adopted. 

Many objects that are 
too delicate to exhibit 
their structure imder ordi¬ 
nary light, become richly 
and beautifully coloured 
when seen with polarized 
light, and are then easily 
made out. Many animal 
and vegetable substances 
are remarkable for this 
property, but most, if not 
all, forms of lime in its 
crystallized state are thus 
readily now detected. No 
instrument is considered 
complete without its po¬ 
larizing apparatus, and the 
facility with which this 
can be adjusted, in the pre¬ 
sent form, renders it a very 
desirable addition. 

There are many other makers of good instruments, but 
sufficient has been said to point out the chief merits of such 
instruments, in a graduated series ranging in price from the 
lowest to the highest and most elaborately finished, so as to suit 
the means or inclination of different persons.^ All the better 
class of instruments are now so constructed, that by obtaining a 
well-made stand in ihe first instance, which would be the most 
politic proceeding, any additional portions may be added at any 
time afterwards when required; and by the adoption of a uni¬ 
versal screw, the object-glasses of all makers fit into any maker’s 
instrument. 

With respect to object glasses but little has been said, as it is 
always desirable to obtain the advice of, or to leave the selection 
to, an experienced microscopist. It should, however, be observed 



* We are indebted to the various makers for the use of the blocks employed. 
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that lovmess of cost does not imply cheapness, and should be one 
of the last things thought of in purchasing a microscope, as a 
certain amount of good workmanship is absolutely indispensable, 
and a stand lacking this, would after a very short time become 
useless. 

Hints to Students* 

When an instrument has been selected, the next step will be to 
learn how to use it. There is one thing which must be constantly 
home in mind from the very first, which is ne^er to touch the 
glasses icith the fingers^ nor to wipe them with anything hard or 
rough: they should be brushed with a dry camel-hair pencil 
when dusty, but when they require to be wiped, this should be 
done with a piece of clean and very soft washleather, kept on 
purpose, and carefully wrapped up from dust when not in use. 
The use of the various pieces of apparatus will be best learned 
by obtaining a half-hour’s instruction from an old hand. The 
method of observing must be gained by practice after the student 
has been put into the right way. 

It is a well known fact that persons not accustomed to observe 
minutely see nothing distinctly on first looking into a micro¬ 
scope—^that is, although they may see ihe whole contour of the 
object presented, they take only a general view of it, and are not 
impressed with any special definite fact, such as could be 
referred to from memory afterwards, as a distinctive character¬ 
istic. There is the greatest difference possible between seeing 
and oiserving. Seeing is the rule, and observing the exception. 
Place a piece of lichen-covered stone or wood in the hands of 
a dozen diflFerent persons, and it is more than probable that not 
one of them, ten minutes afterwards, would be able to say whether 
it was^ red, blue, yellow, or green. Now, it is this habit of 
observing minutely and attentively, whether it be with the 
common eye-glass or with the highest powers of the microscope, 
that is the first step to be attained. Some particular feature 
should be looked for, such as external shape, roughness or 
smoothness of surface, colour or peculiarity in form of markings, 
&c., &c., and afterwards the same features should be looked for 
m other kindred bodies, and the differences noted and written down 
if possible. 

^By so comparing objects one with another, and looking out for 
minute and trifling differences of structure, the faculty of observing 
—of detecting slight distinctions and of taking in, almost at a 
single glance, all the leading features of an object—may be rapidly 
gained if set^ about in the right manner. When once it has 
become a habit, a solid foundation is laid for reliable results to be 
drawn from subsequent investigations. A careless and faulty 
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habit has too often led to the propagation of erroneous statements, 
and the only safe way of learning is by a careful study of objects 
themselves as the preliminary step^ any reference to drawings or 
engravings being reserved for after comparison and verification. 
Always bring the object to be thus studied into the centre of 
the field of view. 

The best practice is to commence upon any common objects 
that may be met with, such as seeds, sand, table-salt, &c., 
examining them separately at first, and then mixing them so as 
to obtain a view of several objects together. Portions of ihe 
flowers and leaves of plants afford an almost unceasing fund of 
instruction, whether in their healthy or diseased state. 

It is always desirable to obtain first with a low magnifier, a 
good general idea of the structure or composition of any object 
before submitting it to higher powers, and to increase the 
enlargement by degrees—using first an inch-and-a-half object- 
glass, then a two-thirds or half-inch, a quarter-inch, &c., as 
required. 

To facilitate the changing of these object-glasses, and to 
prevent the loss of time that would arise from having to screw 
each one off and on separately each time a different power is 
required, a contrivance called a “double nose-piece” is very 
often had recourse to. This consists of two arras attached to 
the lower part of Hhe body of the instrument, having one power 
attached to each end, and, being made to turn on its centre, 
either one may be brought into its place by merely causing the 
arms to describe one-half of a circle, and thus either power may 
be changed for the other in a few seconds. Treble and quad¬ 
ruple nose-pieces are also made, but are not so commonly used 
as that which carries two powers only, the lower power serving 
also to “find” the object for the higher one. 

It is important to have a microscope always ready for use at 
a moment’s notice. Fig. 24 is shown as fixed down upon a 
board having a circular groove intended to admit the rim of 
a glass shade, which, together with a piece of wash-leather thrown 
over the eye-pieces, would be a sufficient protection from dust, 
and only require lifting off to leave the instrument fit for use. 
A wooden cover, or a bag made of glazed calico, might be 
adopted as an inferior substitute. 

The diseases of plants are so intimately associated with the 
laws of vegetable life that a superficial acquaintance with 
the ordinary external appearance of disease in either roots, stems, 
or leaves, cannot be of the slightest avail unless something be 
known of the principles of vegetable physiology—i.e. of the 
structure and function of the several parts of the plant in their 
“ normal,” or natural and healthy state. To acquire this know- 
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ledge, diligent use of tibe compound microscope is indispensable, 
accompanied by some work on histology or vegetable physiology 
as a guide to the mode of investigation. 

Diseases are also supposed to be produced by fungi, such as 
mildew, rust, &c., but these growths are rather indicative of dis¬ 
ease elsewhere. When the normal condition of the cell struc¬ 
ture, of the root fibres, leaf-cells, and other parts of the plant are 
known, the mycelium of these fungi may be recognised and 
sometimes traced all through the structure. To comprehend 
the nature and arrangement of these fungous pests of vegetable 
life every part of the plant should be carefully examined for 
their presence. 

The structure of the leaves also bears a marked significance as to 
the mode of treatment plants ought to receive; the hairs and glands 
upon their surface, the stomata on one or both sides, are all con¬ 
nected with the laboratory vithin the substance, and have their 
respective functions to perform, any cessation of which becomes 
the precursor of disease. Portions of the upper or under skin of 
the leaf may be stripped oflf with a sharp knife and placed wet 
between glasses so as to be ready for examination. The internal 
structure of the leaf is best seen by taking a very thin section 
by means of a razor across the thickness of the leaf, and thus 
getting an edgewise view of it and the hairs, &c., which are 
connected with it. Sections made with a sharp razor may be 
taken from all parts of the plant so as to afford a considerable 
amount of knowledge of its peculiar structure. 

Dry and hard seeds, such as peas and beans, &c., after being 
thoroughly softened in water, may likewise have thin slices 
shaved off in the same manner. For the method of preserving 
these and other substances the reader is referred to the before- 
mentioned manual of Mr. Davies on mounting, &c. 

All small seeds may be preserved in a very simple manner 
when required only for reference. Take a strip of any common 
card, or stiff paper, cut to 1 inch wide and 3 inches long, which 
is the standard size of microscopic object-slides. In the centre 
of this put a little thick gum, or thin flour-paste, and drop on it 
a heap of the clean dry seeds, and after a few minutes shake off 
all that are loose; put aside till thoroughly dry, and, if preserved 
from dust and damp, they may be kept for years. A collection 
should be made of the seeds of all common weeds, but more 
especially of those that are particularly obnoxious or injurious to 
crops or pasture. 

All materials such as wool, hair, vegetable fibres, starch, 
pollen, very minute seeds, or dust of any kind, if required dry, 
may be preserved between two pieces of glass fastened together 
^7 paper pasted upon them; but these are more commonly first 
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soaked in turpentine and then covered with Canada balsam, for 
the manner of doing which directions will be found in the 
‘ Manual for Mounting,’ &c. 

Specimens of various samples of linseed-cake, cotton-cake, 
rape-cake, &c., after having been treated with hot water, should 
be put up either dry or in balsam, being at the same time 
very carefully labelled with date, name, and any particulars of 
manufacture, purchase, or eflFect in use, that may be connected 
with them. Samples of crushed seeds known to be unadulterated 
should be procured and preserved in the same way, as these 
afford the only reliable evidence of the respective characters of 
each, and will at once prove the presence of extraneous substances 
in manufactured cake. 

In the examination of seeds, &c., and in the preparing sub¬ 
stances for examination under the microscope, it is mostly 
necessary to have the means of using the hands at the same time 
that the object is seen under a magnifying glass, and for this 
purpose the lens and holder, Fig. 14, may be used, but a con¬ 
venient form of stand called a dissecting microscope is provided 
on purpose, where every facility for manipulation has been 
studied. 



Dr. Lawson’s Binocular Dissecting Microscope. 

The most recent and best contrivance is the above binocular 
dissecting microscope of Dr. Lawson as made by Mr. Collins of 
Tichfield^-street.* In this both eyes are used, which gives the 
object a more natural appearance, and, both hands being at 
liberty, objects may be separated from one another, and vegetable 


* See ‘Science Gossip* for September 1, 1865, p. 201, 
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substances pulled to pieces or cut up so as to obtain a clear 
insight into their general formation. 

In putting up specimens for preservation some kind of mag¬ 
nifying glass is always needed. It is, however, in the preparing 
parts of objects, so as to be able to get a good view of the part 
required to be seen, that the dissecting stand is absolutely essen¬ 
tial ; for more perhaps depends upon the rightly displaying the 
object than in &e after examination of it. 

Specimens of seeds and numerous other substances that would 
be found useful to the farmer for reference, may, for a very 
trifling sum, be purchased of the opticians, who are supplied by 
persons whose sole occupation consists in preparing and mount¬ 
ing objects for the microscope. These object-preparers will 
assuredly be ready to provide an ample supply of specimens to 
meet all the requirements of the farmer, should the microscope 
become generally resorted to, as it most probably will be at no 
very distant day. 


II .—On the Changes which take place in the Field and in the 
Stack in Haymaking. By Dr. Augustus Voelcker. 

Ip grass or clover could be made into hay without undergoing 
any change in composition, the hay, when made, would no 
doubt be found as valuable as the green food from which it was 
derived. From exposure to the broiling heat of the sun on a hot 
summer’s day, cut grass or clover hardly lose anylhing else but 
water, neither do their constituents undergo material alterations 
if the grass is not much bruised, and the drying process takes 
place with sufficient rapidity. The green colour, sweet taste, 
and aromatic smell of well-made hay plainly show that such is 
the case, and that haymaking is not always or necessarily 
attended with serious loss of nutritive matter. I am aware, 
however, that many practical men maintain the opinion that 
grasses and clovers are less nutritious as hay than when consumed 
green: though this may be true as a matter of fact in nine 
cases out of ten, I conceive this is not a matter of necessity, but, 
if it were always practicable to resort to artificial means of 
desiccation, or to have under complete control the natural drying 
process in the field, no material loss would be experienced; the 
green colour of grass would be preserved, nothing but water 
escape, and all the solid constituents remain behind in much 
the same state of combination in which they occur in the 
succulent produce of our grass-fields. 

No attempt has been made as yet to apply artificial drying 
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processes to haymaking on a large scale, and I question much 
whether, in ordinary farm practice, it is worth while seriously to 
entertain suggestions for drying grass by artificial heat, dry 
currents of air, or the combined action of these two agents. 
The special question whether sewage grass grown in the im¬ 
mediate neighbourhood of large towns can be profitably made 
into hay by artificial means, remains yet to be solved. In 
ordinary farm practice haymaking, in a trying season like the 
last, will probably always be subject to more or less of waste 
in feeding substance; it becomes us therefore to inquire how 
far the loss can be mitigated, if not avoided. To this end it will 
be useful to trace, somewhat in detail, the nature and extent of 
the injury which grass sustains in haymaking, since hitherto 
little has been done in this direction. Such losses are generally 
traceable:— 

1. To prolonged showery weather after the grass has been cut, 
so that it ultimately gets wet and half-dried, and has to be moved 
frequently on the ground before it can be carted and stacked. 

2. To bad management in the field, and subsequent heating 
in the stack. 

3. To the mistake of cutting the produce either too early or 
too late in the season. 

Prognostications of the weather are, to say the least of them, 
very deceptive, and though the sun may be shining when the 
grass is cut, predictions as to the continuance of fine weather 
cannot be relied upon. Over one great cause of loss the farmer 
then has little or no control; it is not so, however, with the two 
remaining causes; though it is to be feared that injuries thus 
done to hay are too frequently put down altogether to bad 
weather. 

1 .—Unprapitious Weather during the Haymaking Season. 

Grass and clover, when ready to be cut down, contain a con¬ 
siderable quantity of sugar, gum, mucilage, albuminous and 
other soluble compounds, which are all liable to be washed away 
by heavy showers of rain. As long as grass is still quite fresh, 
rain falling upon it has little or no injurious effect, for fortunately 
a coating of waxy or fatty matter covers the epidermis, and 
wraps, so to speak, the whole vegetable matter in a waterproof 
mantle. Rain for this reason may fall for days on newly-cut 
grass without doing any injury to it; but the case is very 
different if, by repeated turnings, the crop has become more or 
less braised, and rain then descends upon the half-made hay: 
not only are sugar, gum, and other soluble matters then liable to 
be washed out, but the bruised state of the plants, admitting 
at least a partial diffusion of the various constituents through the 
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lacerated cell-walls, induces fermentation, which, if not checked 
at once, causes further loss. During the fermentation soluble 
albumen and sugar are destroyed—two of the most valuable 
elements of nutrition. In showery weather, grass recently cut 
should, for this reason, not be turned over more than is abso¬ 
lutely necessary, and under all circumstances it is desirable 
to handle the crop as lightly as possible, in order that it may 
not get much bruised. That the loss in our hay crop, under 
these circumstances, is at times great, scarcely admits of a doubt, 
and it is to be regretted that there are no experiments on record 
which exhibit in figures their exact amount. Instead of analytical 
results I am able, however, to give a practical illustration from 
the use of some clover hay which was made in very wet weather, 
in some experiments tried upon sheep. With a view of ascer¬ 
taining the practical feeding value of several articles of food, I 
supplied weighed quantities of different foods to six pens of 
Cotswold sheep, each containing four animals. To one of the 
pens nothing but this clover-hay, cut into chaff*, was given. 
When first put up for experiment on the 9th November, the 
four sheep weighed respectively:— 

lbs. 


No.l 
« 2 
„ 3 
„ 4 


96 

101 

99i 

93 


Together .. .. 3891 

During the first fortnight each'sheep received 1J Ib. of clover- 
hay chaff per day, and care was taken to provide also fresh 
water. 

At the end of the fortnight the four sheep were put on the 
weigh-bridge, and then weighed; 

lbs. 

No. 1 . 95 

„ 2 . 100 

» 3 . m 

„ 4. 9U 


Together .. .. 386 

Finding that all four sheep had lost in weight I gave them, 
during the next fortnight, 2 lb. each per day. On the 7th of 
December they weighed: 

lbs. 

No. 1. 94 

,, 2 . 101 

„ 3. 98 

,, 4. 88 


Together * .. .. 381 
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Thus, notwithstanding the larger amount of food, the sheep had 
lost together 4 lbs. since the last weighing. 

Knowing that the clover-hay was made in wet weather, and 
long on the ground before it was carted and stacked, and having 
experimentally found a fair allowance insufficient to support the 
live weight of one sheep, I next gave them as much of the same 
hay as they would eat, and instead of cutting the clover into chaff 
as before, supplied it as taken from the stack. The food not 
consumed was weighed back each day, and found to consist 
mainly of the harder and less palatable stems of clover. From 
the 8^ of December to the 14th, the four sheep ate 78^ lbs. of 
clover; in the next week 79lbs., and in the next 76lbs.; then 
78 J lbs.; from the 4th of January to the 11th inclusive, they 
consumed 74 lbs., and in the following week 64^ lbs.; then again 
73Jibs., then 6^lbs.; and in the last experimental fortnight 
76J lbs. in one week, and 63 lbs. in the last. 

The periodical weighings of the four sheep are incorporated in 
the following Table :—> 


Sheep. 

When put up for Experiment. 

Loss —. 
Oaln +. 

Nov, 9. 

Deo. 21. 

Jon. 4. 

Jan. 18. 

Peb. 1. 

Feb. 16. 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

No. 1 .. 

96 1 

95 

93 

94} 

95 

96 

.. 

„ 2 .. 

101 

100 

100 

102} 

105 

105 

+4 

,, 3 .. 

99} 

98 

•98 

98} 

100 

99 

1 

o 

„ 4 .. 

93 

89 

85} 

85} 

87 

87i 

-5i 


389} 

382 

376} 

381 

387 




This experiment is interesting in two ways* It shows first the 
folly of supplying animals with bad hay alone, and proves 
secondly that clover-hay can get deteriorated by rain, long 
keeping and frequent turnings in the field, to such an extent that 
any amount which sheep will consume is barely sufficient to 
maintain their original weight. Messrs. Lawes and Gilbert have 
shown that sheep fed upon well-made hay alone, increase in 
weight. The experiment, it will be seen, was continued for a 
period of more than three months, and the weighings done by 
myself in person. These practical results illustrate more forcibly 
the serious injury to which clover is subject when made into hay 
under an unfavourable season, than any analytical data possibly 
can do. Having, however, made a partial analysis of the clover, 
I may as well point out its general composition. 

VOL. iir.—s* s. 
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Composition of clover-tay injured by rain and badly made— 

Dried at 212° FaJir. 


Moisture. 

.. 20*45 

.. 

hTitrogenous organic matter 

.. frSO 

10*69 

lilon-iiitrogenous substances 

.. 64-27 

80-79 

Mineral matter (ash) 

.. 6*78 

8*'62 


100*00 

100*00 

^ Containing nitrogen 

.. .1*36 

1*71 


I regret tbat I did not determine at the time»the percentage of 
woody Jfibre nor -the amount of matters soluble in water. JHow- 
eyer, 'the comparison of the preceding analysis with that of well- 
made clover-rhay ‘sufficiently indicates the very inferior character 
of the clover employed in the feeding experiments. 

On an average, good clover-hay contains:— 


Moisture .. •• .. 16*60 

, *NitrQgeiiouS‘substances.16*81 

Non-nitrogenous substances . 60*00 

Mineral matters (ash) . 7*69 

100*00 

* "Containing nitrogen .. •• •• .. 2*62 


Although the percentage of nitrogen in food does not afford 
invariably the means of determining with anything like accuracy 
its relative feeding value, in the case of clover-hay a very low 
percentage of nitrogen always indicates inferior quality, for as the 
leaves and more succulent portions of clover are much richer in 
nitrogen than its hard stems, a small percentage of nitrogen 
shows that the more delicate, brittle, and more nutritious leaves 
have been wasted to a great extent in the process of haymaking. 
Compared with good clover-hay, the injured sample contained 
little more than half the amount of nitrogenous or flesh¬ 
forming. matters, and was no doubt rich in indigestible woody 
fibre. 

2.—Loss hy had Management in tike Fields and subsequent Fer^- 
I mentation in the Stack. 

Although, haymaking is a simple operation, yet experience and 
judgment is required to decide when to cut file grass, when to 
handle, and when to stack the hay. 

I have seen farmers spending labour in turning hay on over¬ 
cast days, on which a dew-point hygrometer showed the air to be 
nearly saturated with moisture, proving that evaporation could 
not possibly take place at the time, and rain might be expected 
at any moment. In such a state of the atmosphere it is not only 
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useless, but positively injurious, to knock about balf-made bay, 
for it tends to bruise it and to render it more liable to be 
attacked by the rain of which the barometer, or more decidedly 
the hygrometer, has given previous warning. Frequent turnings 
of half-made hay should be avoided, especially in the case of 
clover, when the finer and more nutritious parts, the small 
leaves, are particularly liable to be knocked off by clumsy 
handling. 

It is further well known that hay, when badly made in the 
field, loses subsequently in the stack both in weight and in 
quality; but the nature of the changes which it undergoes when 
it heats or ferments in the stack are not so well understood; 
it may, therefore, not be amiss to describe them as briefly as 
possible. Let me direct attention to a second analysis of good 
clover or meadow-hay, drawn up more in detail by Professor 
Way:— 


AmrojQc Composition of Clover-hay. 


Dried at 212^ Faihr. 


Moisture 


(fleshtformiag .matters) 
fum, sugar, piuQil3.ge and 
convertible into sugar 




16-60 

3-18 

!! 8-81 

■ 15-81 

.... 18-96 

34-42 

.. .. 41-27 ' 

^ 22-47 
7^52 

.. .. 26-95 

9-01 * 

100-00 

,100-00 

.2^53 

a -03 


The preceding analysis represents the average of 75 varieties 
,of clover, and a few other plants which are usually found amongst 
clover*seeds. Singe these varieties differ much amongst them*- 
selves, corresponding differences in composition must be looked 
for in clover-hay, according as one species or another prevailed in 
the field on which it grew; the time of cutting will also much affect 
the result. The above figures, therefore, adnait only of a general 
application. Clover-hay generally absorbs and retains a little 
more water than common meadow-hay under the same circum¬ 
stances, and when in good condition contains more sugar, gum, 
and analogous compounds than meadow-hay, from which, more¬ 
over, it is chiefly distinguished by a much larger .proportion of 
nitrogenous or fieshforming matters. 

Taking the mean of twenty-five analyses of commop meadow- 
hay, we obtain the following;— 

D 2 
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Am^age^Cm^osition of Meadow-Jiay. 


Dried at 212 ° Falir. 


Moisture . 

Wax and fatty matters . 

^Albumen and other nitrogenous compounds' 

(flesh-forming matters). 

Sugar, gum, starch and similar compounds (respi¬ 
ratory substances) .. 

Indigestible woody-fibre (cellulose). 

Mineral matter (ash). 


* Containing nitrogen 


14-61 

2-oG .. .. 

2-*99 

. 8-44 .. .. 

9-88 

. 41-07 .. .. 

48*09 

' 27-16 .. .. 

6*16 .. .. 

31*80 

7*24 

100-00 

100-00 

1*35 

, 1-68 


Hay, whether produced from clover or natural grasses, evi¬ 
dently contains a good deal of ready formed sugar or soluble 
organic matter, having an analogous composition, and readily 
convertible under the influence of ferments, first into sugar 
and afterwards into alcohol and carbonic acid. These consti¬ 
tuents are essential elements in all liquids and moist substances 
capable of entering into fermentation. No less essential are 
albumen, gluten, and other nitrogenous compounds. Some of 
the nitrogenous matter in hay occurs in a soluble, some in a con¬ 
dition insoluble in water. Soluble albumen and all albuminous 
compounds exposed for a short time to air and moisture, are 
readily transformed into ferments, that is to say agents which play 
the same part as yeast in setting up fermentation in sugary com¬ 
pounds, It appears that when a vegetable juice ferments, the 
admission of Ae air is necessary to the commencement of the 
change which then goes on, even if the air be afterwards excluded. 
Ferments almost invariably contain the germs of minute fungi, 
which become rapidly developed and multiplied in the measure 
in which the fermentation proceeds. Albuminous compounds that 
have been exposed for a short time to the influence of the air, as 
in ordinary ferments, are only capable of acting as inducers of 
fermentation when in a state of decomposition. This explains 
satisfactorily why hay that has been subject to excessive fermen¬ 
tation generally is very innutritions, such a great loss of flesh- 
forming, as well as sugary constituents, being implied by 
fermentation. 

The most reasonable explanation of the fermentation of sugar 
has been given by Liebig. Ferments, the great German chemist 
says, being in a state of decomposition, have their constituent 
particles in a state of motion, and by communicating, mechani¬ 
cally, an impulse or motion to the particles of sugar, destroy the 
bailee of afiinities to which its existence is owing, and thus 
give rise to a new balance or equilibrium more stable under 
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existing circumstances. The elementary particles of the sugar 
being disturbed in their previous arrangement, group themselves 
according to their individual affinities; and while the carbon 
forms on one side, a compound containing all the hydrogen 
(alcohol) it yields, on the other a compound containing the 
greater part of the oxygen (carbonic acid). 

Alcoholic or vinous fermentation may thus be briefly de¬ 
scribed as the breaking-up of sugar under the influence of 
ferments, and the reconstruction of the constituent elements 
of sugar into alcohol and carbonic acid. 

Another condition favourable to fermentation is an elevated, 
temperature. If the thermometer ranges from 65° to 80° Fahr,, 
fermentation proceeds with rapidity, whilst at a lower tempera¬ 
ture it goes on more slowly, and is stopped altogether at 32° Fahr. 

In the absence of a sufficient amount of water many substances 
otherwise capable of entering into fermentation remain appa¬ 
rently unaltered for a long period. Too much or too little water 
is alike unfavourable to the process. If one part of sugar is 
dissolved in three or four parts of water, and yeast is added, and 
the sugary liquid then placed in a warm room, no fermentation 
takes place, although three of the essential conditions have been 
fulfilled. Such a solution will require to be diluted with about 
an equal weight of water, in order to set up active fermentation. 
On tne other hand, sugar dissolved in, say 16 to 20 parts of 
water, after the addition of yeasts, either ferments but very 
slowly, or rapidly turns acid in a warm place. 

These facts have a direct bearing on the proper conservation 
of hay. As long as grass and clover are still quite fresh, the 
proportions of water to that of sugar in the green plant are too 
large to encourage fermentation; the nitrogenous constituents 
in newly-cut grass, moreover, only become ferments after the 
vitality of the plant has been destroyed, and the vegetable cells 
and vessels have become ruptured by partial drying, and their 
contents have been mingled together. 

With the evaporation of water, and, to a certain extent, the 
more or less complete destruction of the living organisation of 
the plant, the conditions become more favourable for active 
fermentation. By degrees the drying crop arrives at a stage when 
the relative proportions of sugar and of the remaining moisture 
are most conducive to fermentation. Should the weaker unfor¬ 
tunately turn showery at that stage of the haymaking process, and 
the air become saturated fox many days and weeks together, the 
half-made hay often begins to ferment already in the field. 
When this takes place the hay loses in quality, and becomes 
much more liable to heat afterwards in the stack. If, on the 
contrary, fine and warm weather sets in, and evaporation pro- 
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ceeds witk rapidity, tte percentage of moisture soon sinks 
sufficiently low to prevent altogether, or greatly to retard, fermen¬ 
tation. The hay remains sweet, and shows far less tendency to 
heat in the stack, eVOn if it actually contains more moisture Aan 
hay made in' unfavourable wealher. The more quickly the hay 
can be made in the field, and the less it gets bruised or loses 
colour there, the less likely it is to heat in die stack. However, 
much hay is injured when it is quickly made and in a fine 
season; it looks to be ready before it is so. 

If dried ever so much or ever so carefully in the field, hay 
nevertheless heats to sonie extent in the stack. A slight fermen¬ 
tation, so fat from being injurious, may be useful, for, as is well 
known, peculiar aromatic principles ate thus generated, which 
certainly renders hay more palatable, and, it may be, more 
nutritious. As long as the green colour is retained, there is no 
danger of the hay losing in quality, but if the heat in the stack 
becomes so intense and continuous as to turn the hay decidedly 
brown, I have no hesitation in saying that considerable loss in 
feeding matter is incurred. 

Some feeders of stock prefer brown hay to green, and it cannbt 
be denied that the former often has a more aromatic Smell and a 
more savoury taste than the latter. Although brown hay is much 
relished by stock, I do not think it desirable to put up hay So 
wef that it will afterwards turn’ brown in the stack; for, as f shall 
show presently, the sugar which is wasted' when hay heats and 
turns brown in the stack, appears to me of greater value than 
the aromatic savouiy substances which are generated by that 
process. 

Some years ago I had an opportunity of examining brown hay 
which had a peculiarly aromatic, quite fruity flavour. It tasted 
decidedly acid, and contained scarcely any sugar, but a good 
deal of mucilage, soluble brown hum’us-like compounds, with 
but a small proportion of soluble albuminous matters. On 
fiirlher examination I found the acid in the hay to be acetic" acid. 
The hay was very brittle, dark brown, and to analysis gave? the 
following results;— 
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Detailed Composition; 

Moisture. 

18-33’ 

JDiiedat2120 Fahr. 

Fatty matters . 

1*70^ 


*Soluble albuminous compounds 

1-94 

2-37. 

Mucilage, gum, brown: extractive mattersb 

9*24'. 

.... ll'Sl- 

and traces of sugar .. .) 

Acetic acid. 

1*93 

2-36. 

Digestible fibre. 

28-01 

.... 28*19 

flnsoluble albuminous compounds 

8-75 

.... 10-71 

Indigestible woody-fibre (cellulose) .. 

28*53. 

.. .. 34-93 

Soluble mineral substances.., . 

3-98 

4-87 

Insoluble mineral substances . 

2-59 

3-18 

100-00 

lOD-00^ 

* Oontainingmitrogen . 

•31 

•38 

t Containing nitrogen .. 

1-4U» 

^ 1*71 


The occurrence of a considerable amount of acetic acid in this 
hay, and the all but complete absence of sugar, deserve a special 
notice. Vinegar-manufacturers are well acquainted with the fact 
that all sugary substances may be employed for the production of 
vinegar, and that in the so-called rapid vinegar process a dilute 
alcoholic liquid in the presence, of a porous substance^ such as 
wood-shavings or chopped straw,, or under the influence of a 
ferment, is rapidly transformed into vinegar. Scientiflc chemistis^ 
moreover, have pointed out the relation which exists, om the one 
hand between sugar and alcohol, and on the other between alcohol 
and acetic acid—the acid of vinegar—showing^that the. latter 
is formed by absorption of oxygen,, in Other words that acetic 
acid results from the oxidation of dilute alcohol It isi clear, 
therefore, that-the acetic acid found in .the heavier hay was pro<- 
duced at the expense of the sugar present in unfermented or only 
slightly fomented hay. 

Subsequently E had an opportunity of. examining, a. rick of 
clover-hay, , whichs became so hot the interior thatdt had to be 
disturbed. It had been made in a. bad season, , and was^ stacked 
when too moist.. On removing the top-layers of the rick the 
vapours emanating from the heated, hay were found, to^ have 
a peculiar pungent irritating odour, which particularly affected 
the* eyes« A chemist could not doubt for a moment that, these 
irritating: vapours were due to the volatile inflammable comr 
pound which has received the name of Aldehyd.. The same 
pungent odour may be noticed in vinegar manufactoiies at a 
certain stage of the vin^ar process, and it is well, known that 
aldehyd is produced in abundance when weak alcoholic liquids 
are allowedl to trickle slowly over wood-shavings kept loosely in 
perforated capacious vats freely admitting air. In this operation 
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a large surface is exposed to tte air, and the alcohol transformed 
into aldehyd by oxidation. Alcohol consists of 4 equivalents of 
carbon, 6 of hydrogen, and 2 of oxygen, its composition conse¬ 
quently may be expressed by the formula Hg Og. By taking 
up 2 equivalents of oxygen from the air alcohol becomes changed 
into aldehyd with ihe production of 2 equivalents of water. 
This simple change may be represented as follows :— 

^ from tS Air. Water. 

O^HgO, + 20 = C,H,0g + 2HO 

Aldehyd thus differs from alcohol by containing 2 equivalents 
less of hydrogen. The principal interest with which aldehyd is 
invested arises from the facility with which it absorbs oxygen, 
in consequence of which it readily is transformed into acetic 
acid. The addition of 2 equivalents of oxygen to aldehyd is all 
that is required for this change, as will be seen from ihe following 
formula:— 

2 0x;geii. Acetic Add. 

OtiltOl + 20 = & 0, H, d. 

This oxidation of aldehyd is accompanied with the evolution 
of much heat. If the supply of air be insufficient,^the acidifica¬ 
tion of dilute alcoholic liquids or substances capable of entering 
into alcoholic fermentation may become so imperfect that the 
alcohol is merely changed into aldehyd—a product intermediate 
between alcohol and acetic acid; and as aldehyd is an extremely 
volatile substance, it may escape without becoming further 
oxidised into acetic acid. In the interior of a closely packed 
hay-lick in an active state of fermentation, in which the sugar 
is first converted, into alcohol and carbonic acid, the supply 
of air is necessarily but limited, and hence it happened in the 
case before us that although the vapours of aldehyd emanating 
from the clover hay-rick were so overpowering as to render it 
unsafe for a man to stand on the rick, yet so little acetic acid 
was formed in the hay that I did not consider it worth while to 
determine the amount quantitatively. 

My observations on the changes which badly-made hay under¬ 
goes in the stack show clearly that excessive fermentation destroys 
sugar, one of the most valuable constituents of hay, which passing 
first into alcoholic fermentation is finally lost, either in the shape 
of aldehyd or that of acetic acid, according as the supply of 
air is more or less copious. 

A glance at the following Table will show that the hay, as con¬ 
taining 38 per cent, of water, was far too wet for stacking. 
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Composition of Strongly fermented Clover-ltay. 


Dried at 212® Fahr. 

! 15*17 

G-39 
. 74*23 

4*21 


GeneraL Composition. 


Moisture .38*02 

Soluble organic matters . 9*40 

Soluble mineral matters . 3*96 

Insoluble organic substances . 40*01 

Insoluble mineral substances . 2*61 


100*00 

Detailed Composition. 


Water.38*02 

Fatty matters . *90 

Soluble albuminous compounds .. .. 1*88 

Gum, mucilage, brown extractive matters,) 

and a little sugar .-7 

Digestible fibre.15*55 

flnsoluble albuminous com]) 0 imds .. .. 8*12 

Indigestible woody fibre (cellulose) .. .. 22*33 

Soluble mineral matter . 3*96 

Insoluble mineral matter. 2*61 


100*00 


i*45 

3*03 

10*69 

25*09 

13*11 

36*03 

6*39 

4*21 


100 00 100*00 

* Containing nitrogen .. *30 *48 

t Containing nitrogen. 1*30 .... 2*09 

Apart from the large excess of water, the high percentage of 
indigestible woody fibre shows that this sample was of very 
inferior quality, and that the excessive fermentation to which it 
was subject in the rick destroyed much sugar as well as albumi¬ 
nous compounds. Bad as this hay was, it was by no means at its 
worst, for on further keeping in the stack it became reduced by 
degrees to a dark brown mass which crumbled under the fingers 
like snuff, and became only fit for the dunghill. 

It is well, therefore, to i*emember that highly-fermented hay, 
which has passed through the acetous acid fermentation, on pro¬ 
longed keeping in the rick undergoes a kind of slow combustion 
or eremacausis, in consequence of which compounds like those 
present in peat are formed, and much valuable feeding matter is 
entirely resolved into gaseous products. 

It is to be regretted that we possess no precise data, showing 
the actual loss in substance from a given weight of fresh grass. 
To supply this deficiency I purpose to put up next season a 
weighed quantity of well and badly made hay into a small rick 
to ascertain from time to time the actual loss which the whole 
rick sustains, and at the same time to determine by analysis, at 
the time of the periodical weighing, of what the loss in weight 
chiefly consists. 

3 .—Loss on cutting Grass and Clover either too early or too lode ia 

the Season. 

I Practical men are agreed that the best time to cut our hay- 
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[ Changes which take place in the Field 

crops is the ■ period when the grasses or clovers have just done 
flowering, and the lower parts of the stems show signs of drying 
up. The precise date at which grass should he cut, of course, 
will vary according to climate, season, soil, and manures em¬ 
ployed ; neither is it possible to describe intelligibly the appear¬ 
ance of the crop when it thus attains maturity. However, hay- 
crops are frequently seen in the fields which might with advantage 
have been cut down a week or fortnight earlier, and occasionally 
others are gathered in too soon; though a single week’s differ¬ 
ence in the time of cutting may affect very materially both the 
quality and the quantity of the produce. With a view to obtaining 
some reliable data, calculated to throw light on the loss which 
farmers sometimes unconsciously sustain by beginning the hay- 
harvest either too early or too late, I tried a series of experiments, 
some years ago, at the Agricultural College, Cirencester, when 
a favourable opportunity presented itself in a remarkably even 
and good clover-field resting on the great oolite formation. The 
land was level and in a good agricultural condition, the clover 
was equally thick throughout the field, as far as could be judged 
by the eye, and grew luxuriantly. 

The analysis of the soil and subsoil gave the following 
results 

Cmposition of Eaperimental Clover-field, 


Surface Soil, 

Moisture (when analysed) .. .. 1*49 

Organic matter and water of combination .. 11*80 
Oxides of iron and alumina .. .. .. 15*82 

Carbonate of lime .10*37 

Alcalies and magnesia .. *64 

Insoluble silicious matter (clay) . 59*88 

100*00 

Clay-svbsoil, 

Moisture (when analysed) .. 3 3*40 

Oxides of iron and alumina .17*01 

Carbonate of lime . 7*05 . 

Magnesia.. ... *60 

Sulphate of lime . *66 

Potash and soda . 1*06* 

Insoluble silicious matter (clay) . 60*32 


100*00 

The analysis, I need hardljr say, is not a complete one, and is- 
merely given here in order to show that the clover grew on a 
good calcareous clay-soil, which was well suited for 4e crop. 

Part of the field where the growth was most evaa was set 
apart few experiment, and accurately divided into 12 pl<% eadi 
measuring exactly 1 pole (16i^ feet square). 

The clover on plot 1 waa mown for the first time as earlv 
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and in the Stack in Haymaking. 

the 15th of April. A second cutting’ was made on the 28th of 
April, a third May 12th, the fourdx May 26, the fifth June 10th, 
and the last June 30th. 

The whole produce of each cutting was weighed at once in the 
field, and at the same time a fair average sample was taken in 
each instance for the determination of the amount of water, 
albuminous compounds, and mineral matters (ash). 

My object in beginning to mow the clover so early in the 
season was to ascertain incidentally whether eating off the young 
clover early in spring, as is sometimes the practice on the 
Cotteswold hills when spring food is scarce, was attended with 
loss in food or not. But for this object there would have been 
no use in mowing the clover so early in the season. 

On the 2nd plot, the first cutting was made on the 28th of 
April, and was followed by other cuttings on the same dates as 
those of plot 1. 








passing, varies a good deal with the state of the atmosphere. In 
the same rick, I found one-year-old clover-hay to contain from 
18’20 per cent, of moisture in the colder and damper months of 
the year, and only 14'15 per cent, in the drier months. Clover- 
hay, therefore, may he assumed to contain on an average about 
one-sixth of its weight of water, 

PLOT L Table L— Clovee Expeeimekts.' 


a. Compositioii of Fresh Produce in 100 parts. 



Date: or Moworcs. * 

FiTSt, 
April IS. 

Second, 
April 2S. 1 

i Third, 
May 12. 

Fourth, 
May 26. 

Fifth, 
June 10. 

Sixth, 
June 30. 

Interval since former mowing.. 


2 wedks 

2 weeks 

2 weeks 

2 weeks 

3 weeks 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Moisture . 

82-25 

80-10 

82*20 

79-30 

80-10 

77-10 

^Albuminous compounds .. .. 

2-68 

4-25 

3-94 

3-19 

4-12 

4-44 

Non-nitrogenous substances .. 

13*00 

13-18 

11-56 

14*90 

13-69 

15*95 

Mineral matter (ash) .. .. 

2-07 

2-47 

2-30 

2*61 

2-09 

2- 51 


100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

* Cktntainlng nitrogen . 

•43 

•63 

•63 

•51 

•66 

•71 

b. Composition of Produce dried at 212° Fahr. 



♦Nitrogenous substances .. .. 

15-12 

21*31 

22-12 

16-37 

20-69 

19-37 

Non-nitrogenous matters .. .. 

73-27 

66-28 i 

64-96 

72-03 

68-81 

69-67 

Mineral substances (ash) .. .. 

11*61 

12*41 

12-92 

12-60 

10-50 

10-96 


100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

* Containing nitrogen . 

2-43 

3-41 

3-54 

2-46 

3-31 

3-10 


Table IL—(Weight in lbs, of Produce in Plot 1.) 





Date op MowiKaa 





First, 
April 15. 

Second, 
April 28. 

Third, 
May 13. 

Fourth, 
May 26. 

Fifth. 
June 10. 

Sixth. 
June 30. 

Totiil 

Interval ance former! 
mowing .. .. •./ 


2 weeks 

2 weeks 

2 weeks 

2 weeks 

3 weeks 


lbs. 

lbs. ' 

lbs. 

Iba 

lbs. 

lbs. 

lbs. 

Fresh produce .. .. 

SSi 


18 

10 

9 

7 

76 

Produce dried at 212® F. 

5-05 

•69 

3-20 

2-07 

1*79 

1-60 

14-40 

Consisting of:— 








♦Nitrogenous substances 

*75 

•12 

•69 

•31 

•31 

•25 

2-43 

Non-nitrogenous sub-1 
stances .j 

3-72 

•49 

2-10 

1-50 

1-30 

1-18 

10*29 

Minerd matter (ash) 

•58 

•08 

-41 

•26 

•18 

•17 

1-68 

* Contsdning nitrogen 

•12 

■02 

•11 

*05 

•03 

i 1 

■04 

•3D 
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Table IIL—^Psoduce in lbs. of Plot 1, calculated per Acre. 



Date of Mowxkgs. 



First, 

Second, 

Tbird, 

Fourth, 

Fifth. 

Sixth, 

Total 


April 15. 

April 28. 

May 12. 

May 26. 

June 10. 

June 30. 


Interval since former'l 
mowing.. J 


2 weeks 

2 weeks 

2 weeks 

2 weeks 

3 weeks 



lbs. 

lbs. 

lbs. 

lbs. 

Ihs. 

Ihs. 


Fresh produce .. .. 

4560 

560 

2880 

1600 

1440 

1120 

/I2I60 lbs. = 
\S t. 8 c. 64 lbs 

Produce dried at 212® F. 
Produce calculated as 

808*0 

110*4 

512-0 

331*2 

286*4 

256*0 

/ 2304 lbs. = 

\ 1 ton 64 lbs. 
j 2764*6 lbs.= 
lit. 4c. 76lbs, 

1 

hay, containing 16*7 
per cent, of moisture 

969*6 

132*4 

614*4 

397*4 

343*6 

307*2 

““Nitrogenous matters .. 

120*0 

19*2 

110*4 

49*6 

49*6 

40*0 

/ 388 *8 lbs. = 

\ 3cwt. 52lbs- 

Non-nitrogenous matters 

595-2 

78*4 

336*0 

240*0 

208*0 

188*8 

/ 1646*4lbS. = 
\ 14 cwt. 78 lbs. 

Mineral matters (ash) 

92*8 

12*8 

65*6 

41*6 

28*8 

27*2 

r 268*8 lbs. = 

\ 2 cwt, 44 lbs. 

* Containing nitrogen .. 

19-2 

3*20 

17*6 

8*0 

8*0 

6-4 

64-2 lbs. 


Cut as early as the 15th of April, the clover, it will be seen, 
contained much more moisture ihan the cuttings on the 26th of 
May, lOtih and 30th of June. 

The first mowing also was poor in nitrogenous matter, and 
this poverty was due not merely to the greater amount of water, 
for the dry substance itself yielded only 2*42 per cent of ni¬ 
trogen, whereas the dry produce on June the 10th contained 
3'31 per cent, and that of the 30th of June 3T0 per cent of 
nitrogen. 

By far the largest weight of clover was obtained at the first 
cutting, and comparatively little at the second; in the following 
fortnight, fine and warm weather having set in, the clover again 
grew vigorously. 

Altogether plot 1 produced in the 6 mowings 5 tons 8 cwt 
and 64 lbs. of fresh clover, or calculated as hay, 1 ton 11 cwt 
76 lbs. of clover-hay per acre. 

The 2nd plot yielded the results contained in the following 
Tables (see pp. 46, 47), 

In this plot— 

1, The first mowing was much poorer in nitrogenous matters 
than all the succeeding cuttings, 

2. The second mowing contained an unusually large amount of 
moisture. I must, however, explain that this arose in a great 
measure from a heavy dew which had fallen on the clover shortly 
before it was weighed in the field. 
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PLOT IL Table I—Oloveb Experiments. 


a. Composition of Fresh Produce in 100 parts. 



Date of Mowmoa 


First, 

Second, 

Third, 

Fourth, 



April 28. 

May 12. 

May 26. 

June 10. 

June 30. 

Interral since former mowing 

-• 

2 weeks 

2 weeks 

2 weeks 

2 weeks 

Composition of fresh produce 
Moisture. 

lbs. 

80-80 

lbs. 

86*30 

lbs. 

79-80 

lbs. 

78*30 

lbs. 

77-10 

^Nitrogenous substances.. .. 

2-88 

2*69 

3*86 

4*12 

4*31 

Non-nitrogenous matters .. 

14-41 

9*29 

13*73 

14-85 . 

15*76 

Mineral matters (ash) .. 

1-91 j 

1*72 

2-61 

2-73 

2*84 


100-00 

100*00 

100*00 

100*00 

100*00 

.* Containing nitrogea.. 

•46, 

4*3 

•61 

•66 

*69 


&. Composition of Produce dried at 212® FaJxr. 


Composition of dry produce:— 
^Nitrogenous substances 
Non-nitrogenous matters ..., 
Mineral substances (ash) .. 

1 14*93 

76*13 . 
9*94 

19*62 

67*83 

12*65 

18*87 5 

68*21 t 

12^92 ' 

10*01 ( 

68*41 

12*58 

*18*81 

68*79 

,\2-40 


100*00 

100*00 

lOO'OO ' 

100*00 

lOO-OO 

* Containing nitrogen.' 

2*39 

3-14 

3-03 , 

3-04 

S-Ol 


Table II.— Produce of Plot 2 in Ihs. 



Date of Mowings. 

Total. 


First, 






Second, 

1 Third, 

Fourth, 

Fifth, 


April 2a 

May 12. 

May 26. 

June 10. 

J.une 30. 


Inteml since formerl 
mowing' . 1 

,, 

2 weeks 

2 weeks 

2 weeks 

2 weeks 



lbs. 

lbs. 

lbs. 

lbs. ' 

lbs. ' 

lbs. 

Weight of fresh produce 

65 

9i 

12 

10 ‘ 

8 

94| 

Weight of produce driedV 
dried at 212® Fahr, 

10*56 

1*33 

2*42 

2-17 

m 

1*83 

18*31 

Consisting of 
^Nitrogenous substances.. 

1*,66 

•25 

•44 

•37 

•31 

,2*93 

Non-nitrogenous sub-1 
stances. j 

7*96 

•92 

1*67 

1:53 

1*30 

13*38 

Mineral matters (ash) 

1-04 

*16 

*31 

•27 

•22 

,2*00 

* Containing nitrogen 

•25 

•04 

•07 

•06, 

•05 

•47 
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Table IIL—Peoduob calculated per Acre in Plot 2, 



Date of Mowings. 

Total 








First, 

Seccmd, 

Tbird, 

Fourth, 

Fifth, 



April 28. 

May 12. - 

May 26 . 

June 10. 

June 30. 


Fresh produce in lbs. .. 

lbs. 

8800-0 

lbs. 

1660-0 

lbs. 

1920-0 

lbs. 

1600-0 

lbs. 

1280-0 

/15,160 lbs. = 
\6t 10c.'80lb8. 

Weight of dry produce in\ 
lbs. (dried at 212° Fahr.) j 

1639-6 

212*8 

387-2 

847-2 

292-8 

/2929-eibs. = 
\lt. 6 0.161b8. 

Produce calculated as hay j 





1 

/3615-4Ibs. = 
Ut. lie.43lbs. 

(containing 16*7 per[ 
cent, of water .. ..) 

2027-5 

255-3 

464-6 

416-6 

351-3 

*Nitrogenous matters .. 

249-6 

1 40-0 

70-4 

59‘2 

49-6 

468-8 lbs. 

Non-nitrogenous matters 

1278-6 

147-2 

267-2 

244-8 

208-0 

/2140-81bs. s 

119 cwts. 12 lbs. 

Mineral matters (ash) .. 

166-4 

; 25-6 

1 1 

49-6 

43*2 

35-2 


* Containing nitrogen 

.40-0 

6-4 

11*2 

9-6 

8-0 

mm 


3. The first mowing made on tiie 28th of April yielded 55 lbs. 
of fresh, or lOJ lbs. (in round numbers) of dried clover, whereas 
the first and second cuttings made on plot 1 with the same 
length of growth yielded only 32 lbs. of fresh, or 5| lbs. of dry 
clover. We have here a convincing proof of the disadvantage of 
feeding off clover by sheep too early in spring. The loss in food 
was considerable, and the young clover on plot 1, as proved by 
analysis, was in no wise superior in feeding quality to that of 
plot 2. 

4. The yield was at ihe rate-of 1 ton 2 cwt and 16 Jbs. more 
fresh clover,-or nearly 7 cwt more clover-hay per.acre ,lhan on 
plot 1. 

The increase bn plot 2 over 1 it will further be seen is entirely 
due to the much larger yield in the 1st mowing, for the suc¬ 
ceeding mowings showed but little difference. 

Looking at the composition of the fresh produce of plot 3 
(see p. 48) it will be seen that the .first mowing contained much 
more moisture than the three following, and that the 2nd mowing 
was unusually rich in dry matter. But comparing the composi¬ 
tion of the dried clover it will be seen that the four mowings had 
a remarkably uniform chemical constitution, more especially as 
regards the percentage of nitrogen in each. 

““[^The chief points of interest, however, are noticeable in the 
2nd and 8rd Tables, showing the actual weight of each mowing. 
Comparing the produce with that of the preceding plot, cut for 
the first time a fortnight earlier, it will be noticed that .the fimt 
mowing on plot 3 actually produced 4 lbs. more fresh -clover 






48 Changes tohich take place in the Field 

PLOT IIL Table I.— Clovee Experiments. 


ff. Composition of Fresh Produce. 



Date of Mowings. 


First, 

May 12. 

Second, 
May 26. 

Third, 
June 10. 

Fourth, 
June 30. 

Interval since former mowing.. 

Moisture . 

^Nitrogenous substances .. 
Non-nitrogenous substances .. 
Mineral matter (ash) .. .. 

llM. 

81*30 . 
2*87 
14*24 
1*59 

2 weeks 
lbs. 

73*30 
4*12 
19*39 
i 3*19 

2 weeks, 
lbs. 

77*70 

3*56 

16*04 

2*70 

3 weeks 
lbs. 

77*00 

3*56 

16*76 

2*68 

* nitnpgen .. 

100*00 

•46 

100*00 

*66 

100*00 

*57 

100*00 

•57 




6. Composition of Produce dried at 212° Falir. 


♦Nitrogenous substances .. •. 

15*37 

15*44 

15-94 

15*44 

Non-nitrogenous substances .. 

76*13 

72-62 

71-96 

72*9 

Mineral matter (ash) „ .. .. 

8*50 

11*94 

12*10 

11-6& 


100*00 

100*00 


100*00 

* Ciontaining nitrogen .. 

2*46 

Cl 

llllllllllgg^ 

2*47 


Table IL— Produce of Plot 3 in lbs. 




Date of Mowings. 




First, 
May 12. 

Second, 
May 26. 

Third, 
June 10. 

Fourth, 
June 30. 

Total. 

Interval since formerl 
mowing ./ 

i 

lbs. ‘ 

2 weeks 

Iba 

2 weeks 

lbs. 

3 weeks 

lbs. 

lbs. 

Weight of fresh produce 

98 


Hi 

8 

121| 

Weight of dry produce.. 
Consisting of;— 

18*32 

1*17 

2-50 

1*84 

23*83 " 

♦Nitrogenous substances.. 

2*81 

•12 

•37 

:25 

3*.5r> 

Non-nitrogenous matters 

13*96 

•92 

1*83 

1*38 

18*09 

Mineral substances (ash) 

1*55 

*13 

•30 

•21 

2*19 

* Containing nitrogen 

•45 

•02 

i *06 

•04 

•57 


Table IIL—Produce calculated per Acre in Plot 3. 


Fresh produce in lbs. .. 

15,680 

686 

1800 

1280 

/19MO lbs. = 
\8t 13 c. 64 lbs. 

Weight of dry producel 
in lbs../ 

2931*2 

187*2 

400*0 

294*4 

/3812-81bs. = 
\lt. 14o.8Ibs. 

Produce calculated as hay 





/4576*3lbs. = 
\21. 95 lbs. 

(containing 16*7 per 
cent, of moisture) 

3517*4 

224*6 

480*0 

353'5 

♦Nitrogenous matters 

449*6 

19*2 

59-2 

40*0 

/5681bs. = 

\ 5 c. 8 lbs. 

Non - nitrogenous sub-1 
stances .j 

2253*6 

147*2 

292-8 

220*8 

/2S94*4lbs. 

\l t. 5 c. 94 lbs. 

Mineral matters (ash) .. 

248*0 

20*8 

48*0 

33*6 

/350*4lbs. = 

\3 c. 14 lbs. 

91*2 lbs. 

* Contdning nitrogen 

72*0 

3-2 

9-6 

6*4 
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than all the mowings together on plot 2, or, in dry substance, 
almost exactly the same weight. The total yield of plot 3, 
calculated per acre, amounted to 8 tons 13 cwt and 64 lbs. of 
fresh clover, which is 2 tons 2 cwt and 96 lbs. more than the 
total produce per acre on plot 21 

Calculated as hay, plot 3 .gave 2 tons and 95 lbs., whereas 
the yield on plot 2, which was mown a fortnight earlier, was 
only 1 ton 11 cwt. 45 lbs. Besides the loss in weight which takes 
place when clover is grazed early in spring, or mown too soon, 
the inferior character of the first mowings on plots 1 and 2 has to 
be taken into account. Weight for weight, therefore, the produce 
of plot 3 was more valuable than that of plots 1 and 2. 

On comparing the weight of the clover reaped on plot 4 (pp. 50, 
51) on the 26th of May with that of the two cuttings made on plot 3 
on the 12th and 26th of May, we find a very large accumulation 
of organic matter has taken place by allowing the clover to grow 
a fortnight longer before mowing it. The fresh clover on plot 3, 
it will be seen, weighed 98 lbs, on the 12di of May, and 4J lbs. 
on the 26th of May, which is 102jlbs. together, whilst the first 
mowing on plot 4, made on the 26th of May, yielded 131 lbs. or 
28f lbs. more. This increase in feeding materials is greater than 
the mere weights of the fresh produce indicate, for on looking 
at the composition of the first mowing of plot 3, it will be seen 
that the clover contained 81-^ per cent of water, whilst the clover^ 
cut on plot 4, a fortnight later, contained only 78A per cent. i 
when due allowance is made for both these differences, it will be 
found that the single mowing produced nearly one half more of 
solid food than the double one. 

During the fortnight which elapsed between the 12th and 26th 
of May, the clover appeared to come rapidly to pescfection ; it 
was then in full flower, and looked remarkably vigorous* 

In this period the assimilation of carbon through the medium 
of the leaves or roots appears to be very great, for whilst sugar 
and other carbon-hydrates are at this time abundantly produced, 
little or no further accumulation of nitrogenous substances 
appears to take place. In the case before us the two mowings 
on plot 3 contained exactly as much nitrogen as the one mowing 
on plot 4. Calculated per acre we find in the clover of the 12th 
of May 72 lbs. of nitrogen, and in the second mowing on the 26th 
of May 3’2 lbs. of nitrogen, or 75*2 lbs. in all—the identical 
quantity of nitrogen which is contained in the much larger 
weight of clover obtained on plot 4, by cutting it only once on 
the 26th of May. At this stage of growth, as it seems, much 
carbon is assimilated by the plant for the production of sugar 
and other carbon-hydrates, which are serviceable in the animal 

YOL. III.—s. s. E 
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economy for the production of fat; whilst the nitrogenous sub¬ 
stances previously taken up are diffused, and probably undergo 
greater elaboration. In both these respects the clover becomes 
much more nutritious and valuable at this time, in spite of its 
percentage in nitrogen being smaller. 

Indeed, within certain limits^ we may say that the amount of 
nitrogen in clover diminishes in the measure in which its nutri¬ 
tive value increases. We must^ however, be careful how we 
apply Ihis rule, for a small percentage of nitrogen may indicate 
alike the presence of much or of little sugar. In succulent, 
sweet-tasting, and really nutritious clover this percentage is 
small comparatively spesJking, because the nitrogenous or albu¬ 
minous compounds in the plant are diffiised through a large 
mass of carbon-hydrates or fat-producers, and in overripe, woody, 
insipid, and innutritious clover the percentage of nitrogen also 
is small, because such clover contains little sugar and much 
indigestible woody fibre or cellulose, which is a non-nitrogenous 
substance. 

The clover, on the 26lh of May, as already mentioned, had 
just burst into full flower, and approached rapidly towards 
maturity. 

PLOT lY. Table I.— Clover ExPBRmE3sra:s. 


a. Compositiou of Fresh Produce in lbs. 



Date op Mowings, 


Second, 
June 10. 

ThiiU, 

June 30. 

Interval since former moving. 

.. 

2 weeks 

3 weeks 

Composition of firesh produce:— 

lbs. 

lbs. 

lbs. 

Moisture. 

78*70 

ri‘00 

11-01 

♦Nitrogenous substances. 

2-25 

5-66 

4-19 

Non-nitrogenous matters . 

17-24 

20*56 

14*92 

Mineral substances (ash) .. . 

1-81 

! 2*88 

3-88 


100-00 

i XOO-OO 

100*00 

• CoDtatabig Bitrc^en.. .. .. .. 

*36 

-89 

i 

•69 

Composition of dry produce:— 




♦Mtrogenous substances .. . 

10-56 

19*18 

18*18 

Non-nitrogenous matters .. .. .. .. 

80*94 



Mineral substances (a^) . 

8-50 

9*93 

16*81 


100-00 

100*00 

100-00 

* ContakUngnitrogen.... 

1-69 

3*07 

2-91 
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Table IL— Weight of Produce in lbs. of Plot 4. 



1 

Bats of Mowikgs. | 



Jlrst, 
May 2$. 

Second, 
June 10. 

Third, 
June 30u 

Total. 

Interval since former mowing 

1^. 

2 weeks 
lbs. 

5 weeks 
lbs. 

lbs. 

Weight of fresh produce .. .. 

131 

3^ 

14 

H8J 

Weight of dry produce .. .. 

27*90 

1*01 

3*22 

32-13 

Consisting of:— 





*Nitrogenous substances .. 

2-94 

•19 

•66 

3*69 

Non-nitrogenous substances 

22*52 

•72 

2*12 

25*36 

Mineral matter (ash). 

2-44 

•10 

•54 

3-08 

* Containing nitrogen .‘ 

•47 

•03 

1*09 

•59 


Table IIL—^Produce, calculated per Acre, in lbs. 


■ Fresh produce in lbs. 

20960 

560 

1 2240 

/23,760 lbs, = 

\ lot 12 c. 16Jibs. 

Weight of dry produce .. 

446*4 

i 161*6 

i 515*2 

/5l40lbs. = 

1* 5 c. 100lbs. 

Produce calculated as hay (16-71 
per cent, of moisture) .. *. > 

! 5356*8 

193*9 

618-3 

/ 6169 lbs. =2 
\2t. 15o. 9lbs., i 

*Nitrogenous substances .. 

470-4 

30*4 

89*6 

r59-041bs. = 

\5 0 . 30 lbs. 

Nou-nitrogenousmattei-s .. 

3603*2 

115-2 

339-2 

/ 4057 lbs. =s 
\lt. 16 c. 25lbs. 

Mineral substances (ash) .. 

390*4 

16*0 

86*4 

(492*8 lbs. s= 

(4 c. 44lbs. 

* Containing nitrogen • • • • • • 

75*S 

4-8 

14-4 

d41bs. 



Anxious to follow its fuller development witih. greater certainty, 
I determined to mow some of the remaining experimental plots 
from week to week during the month of July. 

Plot 5 consequently was mown for the first time on the 2nd of 
June (or one week arfter piot> 4), then subsequently a fortnight 
afterwards, and again six weeks later, with the following 
results:—(pp. 52, 53).; 

If we compare the composition of the produce of plot 4, mown 
on the 26th of May, with that of plot 5 mown on June 2nd, 
scarcely any differences will be seen. Both contain almost 
exactly the same amount of water, and both are also very equally 
rich in sugar and correspondingly poor in nitrogen. The results 
of my analysis from plot 5 satisfied me thut the small percentage 
of nitrogen which I found in the produce of plot 4 (and of which 
I doubted the correctness until confirmed by repeated nitrogen- 
determinations) was not merely accidental; the two togeiher 
afford positive evidence that at the period when clover bursts 
into flower the assimilation of nitrogenous constituents appears 
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to come to a standstill, whilst that of carbon-hydrates is pro¬ 
ceeding with greatly accelerated speed. 

Again it will be seen that plot 5 produced almost exactly the 
same weight of fresh and of dried clover which was yielded by 
plot 4, and thus it appeared that in the case before us a week’s 
difference in the time of mowing had neither a beneficial nor an 
injurious effect. 

The total produce of plot 5 is somewhat greater than that of 
plot 4; this is due, it will be seen, to the circumstance that the 
last mowing on plot 5 was made a month later than that on plot 
4. Considering that quite a month was thus allowed for further 
growth, the additional produce is very trifling, but no doubt the 
dry state of the weather in July, and the somewhat baked state 
of the land, checked the further growth of the plant. 

With the more matured condition of clover the percentage of 
water, it will be seen, fell considerably in the course of a single 
week; nevertheless the weight of the fresh produce on plot 6 was 
greater than that on plot 5, and on plot 7 (pp. 54, 55) greater than 
on plot 6. The variable proportions of moisture in fresh clover, 
however, introduce an element of confusion, wherefore it is 
better to compare the weight of the perfectly dry produce obtained 

from 

PLOT V. Table I.— Cloveb Expeeiments. 

a. Composition of Fresh Produce in lbs. 

Date of Mowings. 


lbs. 

78-80 
2-06 
17-51 
1-63 

100*00 

* Containing niti-ogen .| *33 

h Composition of Produce dried at 212° Fahr. 

'9-60 14*56 

82*68 75*09 

7*68 10*36 

100*00 100*00 

1*53 2-33 


8*06 

83*86 

8*08 

100*00 

1-29 


♦Nitrogenous substances.. 
Non-nitrogenous matters 
Mineral substances (ash) 


^ Containing nitrogen 


Interval since former mowing 

Moisture . 

♦Nitrogenous substances.. 
Non-nitrogenons matters 
Mineral substances (ash) .. 


First, 
Jane 2. 


Second, 
June 16. 

Third, 
July 28. 

2 weeks 

C weeks 

lbs. 

lbs. 

69*20 

69*20 

4*60 

2*50 

23*11 

25*81 

3*19 

2*49 

100*00 

100*00 

*73 

*40 
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Table IL— ^Weight of Produce in lbs. of Plot 5. 



Date of Mowings. 

Total. 


First, 
June 2. 

Second, 
June 16. 

Third, 
July 28. 

Interval since former mowing.. 
Weight of fresh produce .. 

*lbs. 

132 

2 weeks 
lbs. 

If 

6 weeks 
lbs. 

18 

lbs. 

151f 

Weight of dry produce (dried! 
at2120Fahr.) ./ 

27*98 

•53 

5*54 

34*05 

Consisting of:— 


1 



*Nitrogenous substances .. 

i 2*69 

•06 

■44 

3-19 

Non-nitrogenous substances .. 

1 23*15 

•42 

4*66 

28*23 

Mineral matters (ash) .. .. 

2*14 

•05 

•44 

2-63 

* Containing nitrogen ,. . . ., 

1 *43, 

*01 

•07 

1 

•51 


- , -- 



_ ■■ — . 


Table III.—Produce of Plot 5 calculated per Acre in lbs. 


Fresh produce in lbs. 

21,120*0 

280-0 

2880*0 

/24,280lbs. = 
\10t. 16 c. SSlbs. 

Weight of dry produce .. 

4,476*8 

84*8' 

886-4 

/S4481bs. = 

V2t. 8 c. 72 lbs. 

Produce calculated as hay (1C*7\ 
per cent, moisture) .. .. j 

6,372* 1 

101*8 

1068*6 

16537 lbs. = 

\2t. 18 c. 41 lbs. 

♦Nitrogenous substances .. 

430*4 

9-6 

70-4 

/510-41bs. = 

\4 c. 62 lbs. 

Non-nitrogenous matters .. 

j 3,704-0 

67-2 

746*6 

/4516-81bs. = 

\2t. 36 lbs. 

Mineral substances (ash) .. .. 

1 

342-4 

8*0 

70-4 

/420-8 lbs. = 

13 c. 84-8 lbs. 

* Containing nitrogen . 

68*8 

1 1 

1-6 

11*2 

BI-SUB. 


from two mowings on plot 5, and with those from plots 6 and 7 
at a single mowing. 

The total quantity of dry matter grown on one pole of land 
weighed 28*51 lbs. when the clover was mown on the 2nd of 
June, and a second time on June 16th. 

By allowing it to grow until the 9th of June 36*18 lbs. of dry 
substance was produced, and by giving it another week on the 
land, till the 16th of June, 39*36 lbs. of dry matter was obtained. 
These differences may not appear very great in themselves, yet 
they show that a single week’s delay considerably affects the 
crop grown p&r acre* Between June 2nd and June 9th an 
increase of 1574lbs. of solid feeding matter was obtained; 
between June 2nd and June 16th the difference was 2185 lbs,, 
showing plainly the impolicy of beginning the clover-hay harvest 
too early in the season. Deducting from the total weight of 
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clover hay on plot 6 the quantity produced between the 9th and 
30di of June—a quantity amounting to about cwt.—an acre 
of clover yielded 3 tons and 2 cwts. of good hay, containing 
16*7 per cent, of moisture. 

On plot 7, where the crop was mown on the 16th of June, 
3 tons 6^ cwt in round numbers of equally dry clover-hay was 
made. The further growth between the 16th of June and 28tili 
of July was at the rate of exactly 1 ton of fresh clover, or about 
7Jcwt5. of hay per acre. Altogether the yield of plot 7, esti¬ 
mated as hay, came to 3 tons 13 cwts. and 100 lbs., which, it must 
be admitted, is a very good crop. 

Moreover, on plot 7 we have the largest accumulation of nitrogen. 
The nitrogen in the clover on the 16th of June here amounted 
to 113 iV lbs. calculated per acre—a larger quantity than was 
found at any of ihe other experimental mowings. 

According to the preceding results, the week in which the 
16lh of June fell appears to hav^ been the most profitable period 
for beginning the hay-harvest. 

PLOTS YI. Aisrn YTf. Tabus L—Cloves Exbeiiiments. 


a. Composition of Fresh Produce in lbs. 



Plot 6. 

Date of Mowings. 

Plot 7. 

Date of Mowings. 

> First, 

^ June 9. 

f Second, 
June 30. 

Firsfi 
June 16. 

Second, 
July 28. 

Interval since former mowing .. .. 


3 weeks 

• • 

6 weeks 


> lbs. 

lbs. 

lbs. j 

lbs. 

Moisture.. . 

1 73*20 

70*90 

74-10 

69*50 

^Nitrogenous substances . 

i 2*97 

4*12 

2*94 

3*25 

Non-nitrogenous compounds .. .. 

21*80 

21*83 

21*08 

34*36 

Miueial matters (ash). 

; 2*03 

1 

3*15 

1*88 , 

2*87 


100*00 : 

100*00 

JOO-00 

100*00 

* OoutainlBg nitrogen . 

•38 

1_ 

•66 

•47 

•32 


h Ctanposition of CIovk: dried at 212® Fahr. 


^Nitrogenous substances .. .. 

\ 

.. 1 8-81 I 

14-12 1 

11*31 

10*62 

Non-^nitrogenous substances. . .. 

.. 1 83*62 

73*06 

81*44 

79*97 

Mineral matters (ash). 

7*57 

10*82 

7*25 

9*41 


, 100-00 

100*00 

100*00 

100*00 

* Conioinang nltrogai .. .. .. .. 

.. 1 1-41 

! 

*2*26 

1*81 

1-70 
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Table II.— Plots 6 and 7 (Weight of Produce in lbs.). 



Plot 6. 


PiiOrV. 



Date of Mowings. 

TotaL ‘ ; 

Date of Mowings. 

TotaL 


Firsts 

Second, 

First, 

Second, 


Junes, 

June 30. 


June 16. 

July 28. 


Inteml since formerl 
mowing .. .. 


3 wks. 


lbs. 

6 wks. 


lbs. 

lbs. 

IbsJ 

lbs. 

lbs. 

Weightof fresh produce 

135-0 

4 

139i 

152 

14 

166 

Weight of dry produced 
(dried at 212° Fahr.)j 

36*18 

1*30 

37-48 

39*36 

4-27 

43*63 

Consisting of:— 
^Nitrogenous substances 

3*19 

•12 

3-31 

4*44 

•44 

4*88 

Non-nitrogenous sub-I 

.j 

30*26 

1-04 

31-30 

32-07 

3*43 

26-50 - 

Mineral matters (ash) 

2-73 

-14 

2-87 

2*85 

•40 

3-25 

* Containing nitrogen .. 

-61 

‘02 

-53 

*71 

•07 

*78 

Table IIL- 

—Produce of Plots 6 and 7 calculated per Acre. 


Fresh produce in lbs. 

21,600 

720 1 

22,320 lbs. = 1 
91.19 c. 32 lbs./ 

24,320 

2240 

/26,560lbs. = 
nit,17o.l61bs. 

Weight of dry produce 

5,788-8 

208 j 

5996-8lb8. = 1 

21.13 c. 60 lbs./ 

6,297-6 

683-2 

/69801bs. s 
\3t2c.361b8. 

Produce calculated as] 
hay (16*7 per cent.] 

6,946*5 

249-6| 

7196-llb. = 1 
3t. 4c. 28lbs. J 

7,557-1 

819*8 

/8876-9lbs.= 
\3t. 13c. 100 lbs. 

moisture) .. 
^Nitrogenous substances 

510-1 

19-2| 

529 lbs. = i 

4 c. 81 lbs. J 

710-4 

70-4 

/780-81bs. = 

16 c. 108-8 lbs. 

Non-nitrogenous sub-l 
stances «. «. • • / 

4,841*6 

1G6-4| 

RfVfiiKiiinii 

5,131-2 

548-8 

15680lbs. = 

121 .10 c. 80 lbs. 

Mineral matters (ash) 

«e-8 

22-4| 

459 lbs. s i 
4c.l01bs. J 

456*0 

64-0 

fmibs. s 
\4C,72I1)S. 

* Containing nitrogen .. 

ai'6 

3*2 

mn 

113*6 

11-a 

tuu-sibs. 


On die remaining five experimental plots die dover was 
mown only once at die periods mentioned in die sulgoined 
tabular statement of results(p. §6) 

In die first Table, which gives the composifion of the five 
mowings, we find, as might have been expected, that with die 
advancing season the clover became drier and drier. 

On the IGth of June the clover on plot 7 contained 74 per cent 
of moisture, a week later that on plot 8 contained only 72J per 
cent, and a fortnight later only 65*2 per cent In the week follow¬ 
ing the clover apparently gained a good deal of moisture, for on the 
7th of July the percentage of moisture amounted to 68*7 per cent 
This apparent increase, however, I believe was caused entirely 
by a heavy dew which lay on the clover when it was weighed in 
the field. At the next mowing we find only 64 per cent, and 
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PLOTS Vin. IX. X. XL AND XIL Table I.— Clover Experimehts. 

a. Composition of Fresh Produce in 100 parts. 



Plots. 

Mown 
June 23. 

Plot 9. 

Mown 
June 30. 

Plot 10. 

Mown 
July 7. 

Plot 11. 

Mown 
July 18. 

Plot 12. 

Mown 

July 28. 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Moisture . 

72*50 

65*20 

68*70 

64*01 

60*80 

’^Nitrogenous substances ,. .. 

2*56 

2*87 

2*50 

2*37 

3*00 

N on-nitrogenous substances .. 

22*81 

29*49 

26.59 

31*01 

43*27 

Mineral matters (ash) .. .. 

2-13 

2*44 

2*21 

2*61 

2*93 


100*00 

100*00 

100*00 

100*00 

lOO'OO 

Oontaining nitrogen .. .» .. 

•41: 

•46 

*40 

i 

•38 

•48 


5. Composition of Produce dried at 212° Fahr. 


•Nitrogenous substances .. .. 

9*31 

8-25 

7*94 

6*62 

6*06 

Non-nitrogenous substances .. 

82*95 

84*74 

85*00 

86*13 

87*99 

Mineral matters (ash) .. .. 

7*74 


7*06 

7*25 

5*95 


100*00 

100*00 

100*00 

100*00 

100*00 

* Containing nitrogen .. .. 

1*49 

1'32 

1*27 

1*06 

*97 


Table IL— Plots 8 , 9,10,11 and 12, (Produce per Plot in lbs.). 



Plots. 

Mown 
June 23. 

Plots. 

Mown 
June 30. 

Plot 10. 

Mown 
July 7. 

Plot 11. 

Mown 
July 18. 

Plot 12. 

Mown 
July 28. 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Weight of fresh produce .. .. 

137 

108 

110 

99 

63 

Weight of dried produce (dried! 
at 212® Fahr.) .j 

37*67 

37*58 

34*43 

36*64 

30*99 

Consisting of 

•Nitrogenous substances .. .. 

3*50 

3*06 

2*69 

2*31 

1*87 

Non-nitrogenous substances .. 

31*26 

31*89 

29*32 

30*75 

27*28 

Mineral matters (ash) .. .. 

2*91 

2*63 

2*42 

2*58 

1*84 

* Containing nitrogen . 

I 

•49 

•43 

*37 

*30 


Table ni.— Plots 8, 9,10,11 and 12, Produce in lbs., calculated per Acre, 


Fresh produce. 

21,920 

17,280 

17,600 

15,840 

10,080 

Weight of dry produce (dried} 
at 212° Fahr.) .. .. 

6,027-2 

6,.012*8 

5,508*8 

5,702*4 

4,968*4 

Produce calculated as hay (lG*7i 
per cent, of moisture) .. .. j 

7,232*6 

7,215*3 

6,610*5 

6,842*9 

5,950 

•Nitrogenous substances .. .. 

560*0 

489*6 

430*4 

369*6 

299-2 

Non-nitrogenous substances .. 

5,001*6 

5,102*4 

4,691*2 

4,920*0 

4,364-8 

Mineral matters (ash) .. .. 

465*6 

420*8 

387*2 

412*8 

294-4 

* Oontiiiiing nitrogen . 

89*6 

78*4 

68*8 

59*2 

48-0 
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ten days later, at the last mowing, only 51 per cent, of moisture 
in round numbers. It is hardly necessary for me to say that the 
clover on plots 11 and 12 was far more advanced in maturity 
than is likely often to be the case in actual practice, and that on 
all the five plots it was more or less overripe. My intention, 
in preserving these five additional plots for further experiments, 
was to ascertain to what extent and with what degree of rapidity 
clover loses in weight and in quality after it has arrived at per¬ 
fection for feeding purposes. 

It is interesting to notice the gradual diminution of the per¬ 
centage of nitrogenous matters in the five last mowings. On 
the 16th of June we found 11*31, in the dry produce, on the 23rd 
only 9*31, in the week following 8*25; and diis sinks to 7*94 in 
another week, and on the 18th of July we get only 6*62 per cent., 
and ten days afterwards 6*06 per cent, of nitrogenous matter in the 
dry clover-hay. 

We have here a steady decrease of the percentage of nitrogen 
in the dry produce at each experimental period from the 16th 
of June to the 28th of July. 

Thus die perfectly dried clover-hay contained— 


On the 16th of June .. 

Percent, of Nitrogen. 
.1*81 

„ 23r(i „ 

.1*49 

„ 30th „ 

.1*82 

„ 7th of July .. 

. .. 1*27 

„ 18th „ 

.1*06 

,, 28th ,, •• 

*97 


This loss in nitrogenous matter appears to me to be chiefly due 
to the comparative small proportion of fine green leaves, and 
greater abundance of woody matter which is found in overripe 
clover-hay. At the same time I do not think the loss is entirely 
due to this cause, and the whole subject is well worthy a special 
investigation. It is extremely difficult to trace with precision 
the changes which nitrogenous matters undergo in the living 
plant, to determine dieir influence in the assimilation of atmos¬ 
pheric plant-food, or to account for their accumulation in plants 
at certain stages of their growth, and their diminution at otiiers; 
though much patient scientific labour has been bestowed on the 
investigation of the loss of nitrogenous matter which takes place 
in the growth of agricultural crops, much more is still to be 
done before we can trace with certainty losses like those which 
take place, as Messrs. Lawes and Gilbert have shown, in the 
growlh of wheat 

.Looking at the Tables which give the weight of clover at the 
five last periods of mowing, we find less and less fresh clover at 
each succeeding period. Mown on June 16lh, 1 pole thus pro- 
duced 152 lbs. of fresh clover. ' 
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On June 23 .. .. 137 lbs. 

„ 30.108 

July 7.no 

„ 18. 

„ 28. .. €3 

On the Tth of June apparently more clover was mown than in 
the preceding week. But if we look at the amount of dry sub¬ 
stance in the clover on the 30th of June and on July Tth, we 
find Ihs. in the former, and 34Jlbs. in round numbers in the 
latter. 

The dry produce on the 18th of July was a little greater than 
on plot 11, mown eleven days previously. It must not be inferred 
from this that really more clover would have been obtained on 
the whole clover-field, if instead of mowing it on the 7th of 
July it had been allowed to grow until the 18th, for the whole 
tenor of the results of the experiments on plots 7, 8, 9, 10, 11, 
and 12 tends to show that the amount of dry clover decreased 
after the 16th of June from week to week. I am therefore 
disposed to conjecture that this exceptional result was due to the 
circumstance that the clover on plot 11 probably was a little 
thicker-than on plot 10, or the land a little better. 

On the last plot (12) the decrease in the weight of clover is 
very marked, as well as ihe deterioration in the quality of the 
produce. 

The subjoined tabulated results afford additional proof to that 
already adduced, of the great deterioration of quality of clover 
which is allowed to become overripe in the field. The table 
gives the amount of soluble and insoluble matter, and as the 
amount of crude woody fibre (matters insoluble in water) indi¬ 
cates with tolerable accuracy the comparative amount of indiges¬ 
tible woody fibre in hay, the following results are not void of 
interest or partial utility:— 


PsopoBTicar of Matters Soluble and Insoluble in Water in Clover-produce of 

Plots to 12. 

100 parts of Fresh Clover contained: 






Moistare. 

SidistaneeB 
Sc^ble ' 
in Water. 

Substances 
Insoluble 
in Water. 

Plot 

5 mown since June 2 ...... 

78-80 

8-70 

12-50 

» 9 

6 

9 » 

9 .. .. 

73*20 

10-79 

16*01 

9 > 

7 

> 9 

16 

74-10 


IS-90 

9 9 

8 

9 « 

23 . 

72-50 

9-10 

18*40 

9 9 

9 

9 9 

50 ■» * * 

65-20 


21-20 

a 1 

10 

9 > 

July 7 . 

68-70 

10-90 

20-40' 

*9 

11 

»»' ' 

18 . 

64-01 

12*19 

23-80 

9 9 

12 

9 9 

23 .* s. 


14-40 

34*80 
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100 parts of Dried Clover contained: 
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Moisture. 

Substances 
Soluble 
in Waier. 

Substances 
Insoluble 
in Water. 

Plot 5 mown since June 2 


• « •• 


41-04 

58-96 

6 

9 


•« .. 


40-30 

69-70 

,, 7 

,, 16 


* ■ • • 


38‘61 

61-39 

8 

,, 23 


mm mm 


33*09 

66*91 

,, 9 

,, 30 


■mm mm 


39-08 

60*92 

10 

,, July 7 


0* • • 


34-83 

65-17 

,, 11 

,, 18 


* * mm 


33-89 

66-11 

,, 12 

,, 28 




29-27 

70*73 


In comparing the preceding results with each other, it must 
be borne in mind that the clover at the later periods of mowing 
contained very much less water than at the earlier stages of 
growth, and that therefore the comparison ought to be m^e on 
the dry clover dried at 212°. 

There are one or two discrepancies in the results which I do 
not pretend to be able to explain; for instance, the clover on 
the plot which was. mown on the 30th of June contained 61 
per cent, of crude woody fibre, and the pld: which was 
mown on the 23rd of June about 7 per cent. more. Having 
obtained the anomalous result, I am bound honestly to state the 
result,, and must not attempt to make corrections or shape 
the scheme so as to agree well with the rest. 

On the whole, however, it is clearly se«a that by allowing 
clover-hay to get overripe it diminishes in quantity, and gets 
more woody and less nutritious the longer it is kept on the 
land. 

Laboratory^ 11 , Sdi^uty Square^ Fleet Street^ MC, 

February^ 1867. 


III.— Rinderye^ Precaiitims and Remedies, 

Sib, —'The following are the Cattle Plague notes, which were 
made, according to your request, in the course of my last summer’s 
ramble among English herds. First, then, as regards precautions 
-against the disease. As soon as it broke out in Sussex, Mr. 
Dumbrell, of Ditchling, who had upwards of a hundred Aldemeys 
in milk, commenced washing them all over every morning with 
a weak solution of chloride of lime before they ware put out to 
graze; the same disinfectant was kept standing in earthen 
vessels behind the stalls; the feeding-troughs and the drains wa# 
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also sluiced out with it daily; and every cow was tarred just 
above the nostrils. This herd was in a position of no ordinary 
danger, as three owners of adjacent land were losing beasts, and 
the infected farms were only separated from Mr. Dumbrell’s by 
a hedge. A fourth herd was also suffering within a quarter of a 
mile. One of Mr. Dumbrell’s shippons was bounded by the 
high road on one side and by a footpath on the other, but the 
cows were kept as private as possible, and no fat stock was 
brought on to the farm. These precautions were attended with 
complete success. 

Major Gunter’s Wetherby farm was in a deeply-infected 
parish, and cattle were dying or being slaughtered almost daily, 
close up to the park gates, for months. Chloride of lime was 
used liberally, but the Major’s main reliance was on the very 
strictest observance of the isolation principle. The Duchesses 
and' the rest of the cattle were divided into several lots of two 
each, and placed in small sheds all over the six hundred acre 
occupation; the yards attached to these sheds were netted 
round the bottom, so as to keep out dogs, hares, rabbits, and 
other travellers.” The herdsman and his assistants never went 
near any other cattle or person engaged about cattle on any 
pretence whatever; and if the Major had been out hunting, or 
anywhere else in the country, he never entered the sheds until 
he had changed his clothes. One valuable bull was slaugjbtered 
after a slight accident, rather than run the risk of bringing 
a veterinary surgeon to attend upon him ; and when the butcher 
came for fat sheep they were driven out of the field for him 
while he waited with his dog on the road. 

The Warlaby herd were in nearly as great peril, and had 
an equally happy escape. For six months the plague was within 
1-1 miles of them, and nearly three hundred beasts went down 
either by disease or pole-axe. The last outbreak was within 
400 yards of the farm-buildings, and the fate of this great herd 
seemed to tremble in the balance. Vaccination and Macdougall’s 
disinfectant were freely used, but Mr. Thomas Booth’s main 
reliance was on burning tar in braziers at several points of the 
farm-yard. These fires were carefully looked to the last thing at 
night and the very first thing in the morning, and might have 
been smelt down wind for a couple of miles. So much for 
successful preventives— mleant. 

Secondly, as to remedies. In the case of Mr. Davies, of Mere 
Old Hall, near Knutsford, preventive measures failed, simply, 
as he believes, because, when the grass came, he placed his catde 
in the field for a short time daily, out of the influence of chlorine 
^s. In this belief he is confirmed by the experience of his near 
Neighbour Lord Egerton of Tatton, whose milch cows and feeding 
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stock were subjected to tbe same treatment, but never allowed to 
leave tbe sbippons. Hence, in spite of a severe attack of tbe 
plague on several farms in tbe vicinity of tbe Tatton Home 
Farm, they all escaped, while some of tbe West Highland bullocks 
in tbe park went down. Chlorine gas was quite tbe fashion in 
Cheshire, and as farmers were very “jealous ’’ of contagion, every 
rural policeman carried, at tbe suggestion of Professor Stone, 
a wooden kit with him, as well as a waterproof bag, for disinfect¬ 
ing his dress. Tbe kit bad four compartments for bottles of 
muriatic acid, chlorate of potash, Stockholm tar, and “ soap and 
sundries.’* The two former generate chlorine gas by contact, and 
a few drops of the tar poured upon some hot cinders will dis¬ 
infect boots or clogs when suspended on a poker within reach of 
its vapour. The inspection dress is made of strong calico and 
fashioned like a diver’s, and it is fumigated and made ready for 
the next visit by putting it into the bag along with a perforated 
box in which chlorine gas has been generated and retained on 
pumice stone. 

Mr. Davies’ shippon is at the junction of three roads leading 
to Chester, Warrington, and Knutsford, and in the centre of 
a district through which the plague wended the same fatal way 
that it did in the last century—commencing near Warrington 
and coming along the low ground. In the small township of 
Tabley alone 662 beasts died; 41 were slaughtered, and only 
20 per cent, were left. It skipped some farms and attacked 
others, and it would sometimes in its later stages take one cow 
and return to the same herd for another victim at the lapse of three 
weeks. Cleanliness was of no avail, and some of the very worst 
kept shippons escaped. Mr. Davies’s precautionary efforts were 
unintermitting from the first Every beast about the place was 
vaccinated; hyposulphite of soda, beginning at 3 lbs. and so on 
to 5 lbs., was mixed for four or five months in 100 gallons of 
water ; and chlorine gas was used night and' day in the shippon. 
Sawdust was substituted for straw, in consequence of its absorbing 
the fceces better, and being so much more easily removed. The 
cattle were never more blooming than when they were turned out 
in the middle of May, for a few hours daily, into a field adjoining 
the shippon and abutting on the high road. There was no 
infected farm nearer than a mile, but at the end of three weeks 
an Alderney heifer was taken ill and died in 36 hours. She had 
no symptom of illness about her except a slight discharge from 
the vagina, and until the veterinary surgeon opened her, he 
thought she was ruptured. The bull by which she had been 
recently served was slaughtered immediately, but there was nd 
arresting the evil, and in two days more nine or ten were dow^i 
with it. Leonora, from Mr. Jolly’s, was the first decided case, 
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as they found her one morning with her back up, her coat staring, 
and her head and ears drooping; but Lady Best from the late 
Mr. Langston’s, Minstrel from Holker, Heiress from Mr. Hales’s, 
Cherry Empress from Mr. Logan’s, and Water Girl from the 
late Mr. Anthony Maynard’s, soon followed suit. They sickened 
for three or four days, and on the fourth there was a strong dis¬ 
charge from the nose, eyes, and vagina. They could neither lie 
nor stand; their legs and heads were never still, and their 
meanings were sad to hear. They would become feverish, and 
then shiver like a man in the ague, and fcBces were quite 
lax and costive by turns. 

As they were very valuable stock, and Cheshire was at its 
wit’s-end in the hope of discovering some alleviation or remedy, 
the local committee consented to have them treated, but every¬ 
thing was useless except the iodine ointment, a compound of 
iodine^ mercury, and lard, which was recommended by Mr. 
Lawsozi, veterinary surgeon of Manchester. His object was to set 
up a counter-irritation if possible, and the ointment rubbed twice 
or thrice a day on the chest gave apparent relief. When applied 
in the early stage it seemed iheir oidy chance, but unfortunately it 
was not thought of till some of the best had died. The climax 
was generally on the fourth day, and those which died often 
lingered on about three days more. One old cow of the Towneley 
blood fought on for upwards of a fortnight. When the turn for 
the better came, frequent doses of oatmeal-gruel were administered. 
Up to that point they could not be got to take anything, as their 
mouths were sore with inflammation, and they did not even notice 
water. Countess of Barrington and Surmise were never so ill as 
the others, but they wasted to skin and bone, and it took them 
and seven others (which had all been treated with iodine oint¬ 
ment) several weeks to recover their bloom. None of these nine 
survivors out of thirty-six were able to carry their calves, but slunk 
them, a perfect mass of putridity, after which they “came to 
hand ” much quicker. 

Mr. Aylmer, of West Dereham, groimded his treatment entirely 
on the administration of chloroform. When the plague broke 
out on this gentleman’s farm last April, sixteen store bullocks 
were immediately slaughtered; and of his shorthorn herd, which 
numbered ninety head, five died before treatment, and six were 
not attacked; while forty-one recovered, and thirty-eight died 
under chloroform treatment. On April 4th the disease showed 
itself by simultaneously attacking Easthorpe Rose in the home 
shippon, and then Easthorpe Lady in the fen (which is miles 
distant); and, on the 11th, Henrietta was taken ill at the White 
House Farm, within 300 yards of Mr. Aylmer’s residence. The 
herd, which its owner always regrets having turned into ihe 
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fields so early, was, like Mr. Davieses, of far too much value to be 
given up to the pole-axe without an effort, and hence, by the 
advice of Mr. Anthony Hamond, and with the ultimate sanction of 
the Privy Council and the assistance of Mr. Robert Overman, 
of Egmere, who had cured six by that agency already, Mr. 
Aylmer determined to try chloroform. A friend in need is a 
Mend indeed,” and with very occasional absences, Mr. Over¬ 
man worked day and night at West Dereham for nearly two 
months. They commenced on the 12th, when five had gone 
down, and a staff of seventeen or eighteen men were soon in 
regular hospital work 

The cattle were kept as warm as possible, and covered with 
sheets in their sheds—^which were made still more snug by 
hanging curtains of sailcloth or sacking in front of them—and 
the disease was always allowed to develope itself in the mouth 
before the treatment began. They were also kept on as short 
commons as possible, and their mouths were examined the 
moment their appetites failed. Still there was no exact rule in 
the matter. Some were heavily smitten and full of mouth- 
symptoms when the appetite was good and the dew was on the 
nose. The fat cows were uniformly the worst cases ; and the one 
ear down, the drooping eyelid, and the nervous twitch of the 
head, were among the sure and certain symptoms of seizure. 
Some became quite mad with pain, and broke their horns and 
tore out their teeth with convulsive rushes at the manger; when¬ 
ever the air lodged in the tissues, and the skin was swollen up 
some inches from the flesh, nothing could bring them round. 

It was found in practice that the chloroform acted best on an 
empty stomach, and that it could be applied too soon after 
the premonitory symptoms. A white steer, among others, which 
inhaled for seven days, and relapsed at the end of a fortnight, 
was certainly dealt with too soon. In fact, looking back upon 
the cases, both Mr, Aylmer and Mr. Overman believe, that with 
their present experience, they could have saved many more with 
half the quantity of chloroform. The bulls were as easy to 
chloroform as the cows, and they were one and all cast and 
bound to prevent them breaking their horns. With some young 
bulls tihie chloroform acted too severely on the kidneys, and fatal 
inflammation of the bladder and urinary canal set in. After 
this, diuretics and alkaline solutions were used to neutralise the 
salts of the urine, and in two or three cases it had the desired 
effect 

Full-grown beasts had an ounce of chloroform administered to 
them each time, calves a quarter of an ounce, and others in pro¬ 
portion to their age. A saturated handkerchief was simply put 
in a bag, which was hung close under the nostrils, and tied by 



64 


Rinderpest Precautions and Remedies. 

a string behind the poll. Five to seven minutes was generally 
sufficient to produce insensibility, and the cattle were kept under 
the influence for periods of from half-an-hour to two hours. 
Seven or eight doses upon the average were generally found 
sufficient to effect a cure. Rosa Lee had seventy-four inhalations 
between April 19th and June 18th, and five others had from 
forty-eight to sixty. General Hopewell, which was hired from 
Mr. Thomas Booth at 200 gs. for the season, was a very anxious 
and curious case, as his general external symptoms were healthy 
but his mouth very bad. He was only ill three days, and had 
six inhalations, but his cure became hopeless, and he was killed 
on the fourth. Master Jolly fought hard for a month, but fifty- 
two inhalations only kept the disease under, and failed to cure 
him. 

The leading effect of the chloroform was to convert the breath 
of the cattle from a very foul into a perfectly pure state. Before the 
administration the stench from tihieir fevered mouths was fearful, 
and in a few minutes tie breath became ‘®as sweet as a nut.” 
The inflammation of the mouth also seemed very much subdued, 
and the blood-shot fiery eye, under its influence, gradually grew 
quite natural again. It appears to neutralise the poison in the 
system, while .the suspended vitality gives the constitution rest 
and enables it to spar for time.” The fever usually returned 
in not less than twelve hours, and if it kept away for more than 
forty-eight they were generally safe, and ready for linseed tea, 
oatmeal gruel, and other stimulants. Still the disease was most 
treacherous. They would rise up, eat hay, and drink water after 
chloroform as if nothing had happened, and then, when every¬ 
thing seemed going on well, they would relapse and become as 
ill as ever. However, after all this care and anxiety, Mr. Aylmer 
found himself, before July, with a clean bill of health, and 
with upwards of 50 per cent of those which had been treated, 
alive and well in their stalls. All of those which were in calf 
went their full time, and the calves showed no traces of the crisis 
through which the dams had passed. The treatment was originally 
suggested by Dr, Dickson, author of ‘The Fallacies of the 
Faculty.’ Such are the principal facts as to precautions and 
remedies which I gathered in the course of my tour, and I leave 
them without comment in your hands. 

Yours, &c., 

Heney H. Dixon. 


. P. Frere, Esq. 
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IV,— Rainfall^ Water Supply, and Storage. Bj Prof. Ansted. 

Part n.^ 

II.— Natural Surface-Deai2tage. 

Of the water falling on the earth as rain part will before long 
be re-evaporated into the atmosphere, while part will run off in 
streams, and so ultimately enter the earth, and there be lost sight 
of, at least for a time. Since the history of the portion evaporated 
belongs rather to meteorology than to our present inquiry, it is 
enough to rernart here that the proportion evaporated, though 
differing in different places, is generally at least 14 inches. It 
depends partly on the form of the ground, partly on the absorbent 
or non-absorbent character of the rock, and partly on the general 
climate of the country, but chiefly on the actual state of the 
atmosphere. With these observations, we may now endeavour 
to trace nature’s provision for the circulation of water on the 
earth’s surface. 

Almost all definite natural divisions of the land consist of a 
surface, partly mountainous or hilly, partly of plains lying between 
these elevat^ tracts, at some height above the sea, and partly 
of low flats near the sea-level. Each of these affects the natural 
drainage, and beyond a doubt, the principal details, if not the 
grand features of the land, are due to the action of water that 
has fallen on the surface as rain. 

In any country on the higher ground, and among the moun¬ 
tains if they exist, the rainfdl will be heaviest, and the course 
of the rain down the steep slopes will be most rapid. The 
collected waters will form the head-waters of the principal 
streams. Thus, in England, the sources of some of the largest 
and most rapid rivers are to be found in the mountains of Wales. 
But in all countries it is chiefly to the hills and lower undula¬ 
tions that we must look for the minute history of the surface- 
drainage, and the position of the hills governs in effect the drainage 
of the country. In our own country the higher hills and mountains 
are on the western side of the island, and we have already seen 
that the rainfall is heaviest there. It is also an important fact 
that in England Ihe gentle slopes of the hills, and the longer dis¬ 
tances from the hill tops to the sea, are everywhere rather to the 
east and south than to the west and north. This is favourable to 
the production of streams large in proportion to the area of the 
land. 

Thus the natural drainage is clearly defined. The water 
leaps down the mountain sides, and it runs briskly and rapidly 

* Continued from vol. ii», p. 79. 
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down iiie steep slopes of the valleys, but as it gets lower and 
meets other streams, and at length attains a more definite cha¬ 
racter, it becomes a deeper and steadier body, and moves with a 
more regulated pace until it reaches the lower plains. It then 
advances more slowly, and is more easily turned aside by impe¬ 
diments. It assumes a serpentine course, winding in and out, and 
depositing from time to time part of the load of mud, sand, and 
stone that has been brought into it by its numerous tributaries. 
Throughout its course it appears to follow exactly the undula¬ 
tions of the ground, but a careful search will show that this 
course is really governed by the geological structure of the 
country, and by the hardness or softness of rocks which are now 
out of sight, and covered with a great thickness of transported 
material. 

A knowledge of the laws that govern the natural surface- 
drainage of a country is very essential to the agriculturist in 
laying out a system of drainage that shall fall in with and not 
oppose nature. In some parts of England, as in the upper part 
of the valley of the Thames, the lower part of the valley of the 
Severn, the middle and lower parts of the Trent valley, and 
many of the streams in Lancashire and Yorkshire, the natural 
surface drainage is especially instructive and exhibits clear proof 
of the effect of weather, and the eroding action of running water. 
Some of the streams that run into the sea on the east coast, between 
the Norfolk coast and the Humber, exhibit remarkably well the 
results produced when water runs over perfectly level tracts. 
Many of our rivers have changed their channels considerably 
within the historic period. 

That proportion of the whole rainfall of a district that is carried 
by the streams to the sea must vary extremely. It varies, however, 
according to certain natural conations, and admits of modifica¬ 
tion by the results of human labour and cultivation. It is calcu¬ 
lable in a limited district, and various estimates concerning it, 
more or less accurate, have been made in our own country and 
elsewhere. Thus in the west of Lancashire, with a somewhat 
heavy rainfall amounting to about 34^ inches, and in a limited 
area of hard non-absorbent sandstone rock, with veiy little vege¬ 
tation, as much as 26 inches, or fully three-fourths of the total 
rainfall, has been collected into a reservoir placed to intercept 
and bring together all the natural channels of escape. This is 
the result of observations ranging over several years, and taken 
with great care, but it is no doubt an extreme example of maxi¬ 
mum drainage. 

In the case of river systems, where the whole of the land 
which would naturally fe.ll towards the afSuents of a river down 
to a certain point, is assumed as the drainage area, the pro- 
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portion is far smaller. Thus the river Severn drains 3890 square 
statute miles of mountain, hilly, and plain country, before it passes 
Gloucester, At that point of its progress about twenty-three 
parts in a hundred, or rather less than one-fourth of the whole 
rainfall, passes down in the year. The river Thames at Staines 
has drained 3086 square statute miles of hill and plain, and wide 
valleys, and there discharges about thirty-three parts in a hundred, 
or one-third of the rainfall of the district. The river Seine 
was long ago estimated by Arago to carry off about one-third of 
the rainfall, and as the country it drains is not unlike that of the 
Thames drainage area, the correspondence is striking and satis¬ 
factory. In all these cases the country is partly under cultivation, 
but much more so in the valley of the Thames and Seine than in 
that of the Severn. In other countries similar results have been 
obtained. Thus the Sa6ne, a rapid stream draining much 
mountain and uncultivated land far from the sea, and joining the 
Rhone, discharges into that river nearly three-fifths of the esti¬ 
mated total rainfall of the drainage area, while the Tiber is 
believed to carry oflF as much as seven-tenths. The calculations 
however, with regard to these rivers, are of doubtful accuracy. 
In the case of the great river Mississippi and its numerous large 
feeders, it is believed, from tolerably certain data, that only one- 
fourth part of the total rainfall of the drainage area reaches the 
gulf of Mexico. Thus in a general way we may consider that 
from one-fourth to one-third part of the rain that falls runs 
along over the surface to the ocean. 

The result of human labour and cultivation on the natural 
drainage of a country is in all cases to increase the quantity of 
water carried oflF, and to carry off the water more quickly. By 
the clearing away of forest, and by all kinds of artificial drainage, 
both these results are obtained; and such works, though they 
may at first seem simple agricultural improvements, have a 
marked influence on the climate and physical features of the 
country operated upon. When Fens, like those of the East of 
England or Holland, are laid dry by lifting the water, when 
straight cuts are made to relieve tortuous watercourses, when 
by deep drainage we actually bring back to the surface water that 
was already on its way into the rocks, the quantity of water that 
reaches the sea is increased, and this extra quantity is abstracted 
from that which would otherwise have entered the earth and circu¬ 
lated through it. There are no data by which we can judge of the 
exact difference, but in proportion as a district becomes drained 
it is certain that all the causes alluded to must act with increasmg 
intensity, and may ultimately seriously interfere with the sub¬ 
terranean storage. Let us then, in the next place, consider this 
subject of storage a little more in detail. 


TH O 
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in. —SuBTERRAKEAN; Water-storage. 

" That part of the rainfall which enters the earth, serves to 
supply and renew the natural and artificial springs, modify 
the condition of strata, and to promote, or by its excess to 
injure, vegetation. 

The proportion of rainfall which enters the earth will depend 
not only on the nature of the soil and rock, the form of the ground, 
and the total rainfall, but on the mode in which rain falls. 
Where it falls in very heavy showers, there will be a large pro¬ 
portion carried off along the surface. Where rain is light and 
frequent, although the fall may be represented by a smaller 
number of inches, a larger quantity will soak into the strata. 
But although this is a general rule, it must also be remembered 
that during long droughts Ihe earth becomes cracked, and 
that the cracks in time may become deep and then wide, and 
capable of receiving an enormous proportion of the first 
rains that fall, I have myself seen in the south of Spain 
marly sandstones, otherwise not very permeable, cracked so 
widely and deeply that they offered great impediments in getting 
across the country. Clays also are not unusually cracked in 
some parts of England to a depth of six or eight feet, or more, in 
an ordinary summer; and in hot countries gorges are thus 
formed many yards deep, and so wide that a horse can hardly 
be got across them. It is at any rate evident that in all places, 
and under all circumstances, a large and important part of the 
rainfall must sometimes enter the earth. It is also clear that, 
when there, it has no means of escape, except by subterranean 
channels or by filtration through ihe solid rock. But such 
filtration is not difficult. The peculiarly broken and cracked 
condition of hard limestones and other brittle rocks renders ihem 
capable of receiving very large quantities of water, while all the 
softer limestones are eminently porous and absorbent even in 
their solid mass. Hard rocks are always fissured, and often 
cavernous. Limestones abound with extensive open spaces, and 
in some cases these contain lakes; in others large rivers run 
through them. The great caverns of Adelsberg in Carinthia, and 
Kentucky in North America, are examples of this; and many 
others nearer home, on a smaller scale, as in Derbyshire, York¬ 
shire, Somersetshire, and South Wales, will suggest themselves to 
every reader. But sandstones of the harder kind are also fissured ; 
and granites invariably abound with joints, leading occasionally 
to open spaces, so that water can be reached and obtained from 
them by the ordinary operations of well-sinking. Mining deve- 
lopes very clearly the peculiarities of all these rocks, and exhibits 
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them broken and cracked, and allowing water either to pass 
through them out of sight, or collect into pools and open spaces 
in the interior of the earth. 

It cannot be necessary to point out that the effect of a thorough 
system of artificial drainage in a large district must be to carry 
the rainfall beneath the surface both more rapidly and more 
completely than would be the case otherwise—more rapidly 
because it is conveyed at once into straight watercourses, avoid¬ 
ing friction, and shortening distances; and more completely 
because there is time allowed for considerable quantities to 
penetrate'far down in places where the natural absorbing surfaces 
of rock would act slowly. This is especially the case where the 
surface of a rock is covered by a thick coating of vegetable soil, 
because it must then be very liable to become choked. 

It requires only a very superficial examination of rocks to discover 
how fit they are to absorb water, and how it is that they have 
become so fit.* All rocks, without exception, that have been 
long exposed to the air have become weathered, and a part of 
this weathering consists in the production of innumerable cracks 
on the exposed surface. In very hard rocks these are often 
dependent on the presence of particular minerals or of veins of 
foreign material; but in the hardest granite there is always some 
way in which moisture can enter, and once there its alternate 
expansion and contraction due to changing temperature, .espe¬ 
cially near the point of greatest density of water (about 89^ F.), 
is sure to destroy the texture very rapidly. A few examples of 
the observed influence of weather on rocks of different kinds 
may be useful. I will give only some results of personal inves¬ 
tigation in Various parts of the world. 

Of all rocks it might be supposed that the granites were those 
most able to resist weathering; and no doubt some varieties 
do resist atmospheric action to a very great extent; but 
all rocks of this kind consist of alternate veins of harder and 
softer material. Of some the harder is the largest in quantity. 
Such rocks are valuable for building, and are little affected 
by weather; but even in such hard granites there is always 
a certain amount of change produced in time — the surface 
becomes rough, some of ike crystals are decomposed, and 
plants find room for their small rootlets in the crevices thus 
formed. Many of the softer varieties show the results of 
weather much more clearly. In a quarry one may often find 
that the recently cut face of the stone is discoloured to a depth 

* It must be remembered that all rocks 'within the earth were originally depo¬ 
sited ■with, and under water, and have never since been deprived of this water 
completely. • Throughout all changes that may have taken place in their compo: 
sition water has always been present. 
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of some feet or even yards. Wherever this discoloration i^has» 
taken place, the rock is softer and contains more moisture, and 
the surface is full of crevices: here the work of destruction has 
begun. In the Channel Islands, remarkable for their excellent 
granite, there may be seen at least twenty feet of ihe stone on 
which part of the town of St. Peter Port, Guernsey, is built 
reduced to such a state that it can be dug out with a spade. In 
Jersey, behind St. Aubin’s, there is a thiclaiess of at least thirty 
feet of a kind of gravel, which is nothing more than the loosened 
crystals of the felspar and quartz of the granite decomposed by 
weathering, and quite disintegrated. Close by, the same rock 
juts out in isolated masses into the sea. In Alderney the centre 
of the island contains innumerable round boulders of granite 
entirely the result of decomposition; and yet from these islands 
are obtained some of the hardest, toughest, and most enduring 
granites in common use. So again 1 remember seeing among 
Sie grand basaltic columns of the Giant’s Causeway, in the 
Nordi of Ireland, the roots of plants twined round the slices of six- 
sided columns ten or ffteen feet below any point exposed to the 
air. The rock itself seems indestructible, but the traces of decay 
are evident on close investigation. These are but a few instances 
out of many in which I have seen crystalline rock affected by 
weather to a great depth without any other cause than the pene¬ 
tration of moisture by absorption. I may safely say that I have 
never in any part of the world seen a natural or artificial face of 
granite or basalt exposed without finding evidence of the destroy¬ 
ing power of weather, acting always by aid of water penetrating 
within the mass. Besides destruction of this kind, the joints of 
granite frequently contain water, and sometimes yield it in large 
quantity from artesian wells. 

Sandstones of all kinds exhibit weathering, and water pene¬ 
trates them to great depths. The softer varieties of sandstone 
axe easily cracked during even a short continuance of dry weather. 
When rain comes it fills these fissures, and penetrates yet more 
deeply. All sandstones are more or less porous, and in this way 
admit moisture. All are more or less distinctly bedded, and 
tiiey generally allow water to pass along in the intervals between 
the beds. All, again, are more or less cracked and fissured at 
the surface. The chemical effect of water in dissolving and 
decomposing is less seen in sandstones than in granites, except 
when the sandstone is impure, and contains marl, calcareous 
cement, or a mixture of mica and felspar. In such cases the 
result is soon seen, and is often very great. On the whole, there 
are no rocks that admit water so slowly as pure crystalline sand¬ 
stones and quartzite, and none that are more absorbent than soft^ 
loose, rotten sands with which marl is intermixed. 
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The facility with which sandstones absorb water is illustrated 
by the quantity of water they contain both in their ordinary 
state and when saturated. Even granite always contains a certain 
percentage of water, and in the dry state is rarely without one and 
a half pint in every cubic foot. Sandstones, however—even 
those fit for building purposes—may contain half a gallon per 
cubic foot, and loose sands at least two gallons. When the water 
is present in any part of a rock, it readily difiuses itself owing 
to the force of capillary attraction; but although the diffusion is 
rapid from a moist to a dry part of any rock, however close 
its texture, the rate at which a fluid collects in cavities from 
a stone not absolutely surcharged is extremely slow. This is 
especially the case with sandstones. 

Limestones contain very large quantities of water, not only in 
cavities underground, but in crevices of the rock, in spaces 
between strata, and in faults. Dry compact limestones contain 
half a gallon of water in every cubic foot. Bath stone contains 
at least a gallon, and some magnesian limestones one and a half 
gallon. Chalk is as absorbent as loose sand, and contains at least 
two gallons per cube foot when saturated. 

It is not easy to realise the magnitude of these quantities, 
although the results have been determined very accurately 
by calculation and experiment. If we limit our estimate to an 
area of the chalk downs 50 miles in length, 10 miles wide, and 
800 feet thick, we shall find that the total annual rainfall on the 
surface (taken at 30 inches per annum) will amount to 225,750,000 
gallons; while ihe water contents of ihe rock, if only half satu¬ 
rated, would be more than 660,000,000 gallons, or nearly three 
years’ total rainfall, and fully twelve years’ average supply even 
if there were no loss by evaporation, and no circulation under¬ 
ground. It must be evident then that there is an unlimited 
power of absorption in such rocks; and as water is distributed 
through them rapidly and ihoroughly, they may be regarded as 
large receptacles partly filled, but in which lie water is con¬ 
stantly in circulation, rising and falling according to ihe influence 
of past and present weaker. The longest succession of the 
driest seasons can never exhaust them: the heaviest rains re¬ 
peated for years can never fill them. Other absorbent rocks 
exhibit the same general features in a different degree, and all 
assist in the general circulation, the water-level rising after rain, 
and sinking by evaporation during drought, so as never to leave 
the surface eiflier absolutely wet or perfectly dry. 

And this is the case not only with chalk, which is itself 
absorbent in the strict sense of ihe word, but with hard, brittle 
limestones, that seem to admit water only by the cracks and 
fissures at their surface. I have noticed in the Ionian Islands 
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remarkable instances of this. On the steep flanks of a lofty moun¬ 
tain, in the middle of Cephalonia^ there is an accumulation of 
loose, angular fragments of limestone rock standing at the natural 
angle. On this heap there neither is nor can be an atom of soil. 
The rain when it falls is very heavy, and would carry down to 
the bottom any loose particles that might be conveyed thither by 
man or formed by nature: the rain itself also must sink at 
once to the bottom. On this heap of bare stones the vine 
not only grows but flourishes, and the grape ripens admirably. 
The rootlets twine round the stones, and they manage to extract 
from them and from the air all the nourishment they require. 
I have often seen crops on stony ground, but nowhere so marked 
an instance as this of the resources that exist in solid naked 
rock under favourable circumstances. 

It is only clays and similar tenacious rocks that do not freely 
admit of the passage of water. Even these admit it slowly and 
imperfectly, and they always contain moisture. The amount of 
the water contents varies according to weather, and the water 
is here also in circulation, though slowly. These tenacious rocks, 
however, greatly assist in the distribution and circulation of water 
in the earth in another way. Passing freely where the soil is 
open, water is checked in its course where the rock becomes 
compact and impermeable. As these alternations occur some¬ 
times in parallel and horizontal strata or layers, sometimes in 
strata inclined to the horizon, sometimes in vertical or nearly 
vertical planes, there is every possible variety of direction in the 
course taken by the water. This is a matter that cannot be even 
guessedj^at without a knowledge of the geology of the district. 
With clays we must rank all such tenacious rocks as act in 
a similar manner, and shut off communication. Thus, various 
shales, slates, and marls are impermeable; while others, even 
if partially permeable, act as impermeable rocks, and divert the 
course of underground waters. The former rank as clays, and 
ihe latter as grits or limestones, according as the sandy or cal¬ 
careous element preponderates. 

It is not only by their nature, composition, and texture 
that rocks and certain strata shut off water; in many countries 
the rocks have been broken while being upheaved by mecha¬ 
nical pressure from below; and when broken, part of a stratum 
has often been lifted up so as to occupy a position altogether 
different from the rest. An absorbent rock may thus, by dis¬ 
placement, be made to abut against a non-absorbent rock. A 
crack may be opened in a series of rocks down which water may 
be conveyed, or up which it may rise, according to the condition 
of adjacent rocks. Communication may also be thus made with 
the interior of the earth, and with places where some chemical 
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action is going on, where water is heated or converted into 
steam, and whence jets of mineralized water may be forced 
upwards. Such conditions modify and complicate the phe¬ 
nomena, but they do not affect the general explanation. The 
disturbances that have resulted only in the tilting or partial 
lifting up of strata act in one way, and those disturbances that 
have broken and displaced them act in another, so far as water 
is concerned, but both help in the distribution and circulation 
of the water through the earth. So, again, the filling up of 
fissures caused by disturbances may entirely shut off whole 
districts from the passage of water, and cause the water to collect 
in certain strata to an unusual extent. This is a fact very 
familiar to all who have had to do with coal mining, where 
faults (as these disruptions of strata are called) are very common 
and systematic, and where very serious accidents have happened 
from breaking through them when they shut off water from sur¬ 
rounding strata. On the other hand, they as frequently carry off 
as hold back water; and in the broken coal-fields of England 
and Belgium they always play a very important part in the 
underground drainage. 

Those fractures of rock, that are technically called axes (anti¬ 
clinal or synclinal), also affect the underground passage of water. 
Their action may best be studied in the natural sections pre¬ 
sented in cliffs or railway cuttings. Such sections show the 
strata dipping away from or towards each other, and meeting at 
an angle. It is evident that if of such strata some are permeable 
and others impermeable, the water passing through the former 
will have a tendency to escape at the angle made by rocks 
that have been thus broken while being lifted up. Practically, 
then, the effect of faults and axes will be to carry the water down 
to the permanent level of absolute saturation, and assist in this 
way in its general progress through the interior of the earth. 

Water thus passing into rocks from above, and passing also 
amongst them, cannot but be regarded as “ circulating ” in the 
earth’s interior. Of such circulation evidence is offered by 
every natural and artificial spring, whether issuing from a 
hill side or rising from an artesian boring in a valley, and 
by the condition of rocks seen in quarries or reached in mines. 
It is owing to the presence of water in and amongst rocks, and 
in the fissures that are formed in them during and after elevation, 
that their various metamorphoses or changes of appearance can 
be produced. Pressure, together with the chemical action 
arising from heat, no doubt affects strata; but the changes that 
have taken place involve not only the mechanical presence, but 
the chemical action of water, dissolving away many substances as 
it passes through a rock, and leaving behind many others. Even 
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when no change of mineral species is effected, there is frequently 
an atomic change in rocks, such as is shown in the rearrangement 
of the particles from mechanical aggregation to crystalline texture. 
For this water is necessary. The soft clay, moulded on some 
organic body—a cockle-shell or the fragment of a bone in an 
altered state—is thus found to afford important evidence of the 
condition of the earth’s interior, and the movements that have 
taken place there. 

But it m&y be desirable to explain a little more fully ihe 
law of nature in reference to springs of water. The ordinary 
arrangement of rocks is that of stratification. They have been 
originally deposited horizontally with and from water, but they 
have since undergone great change. The water in fact has been 
partially got rid of, and the mud consolidated. They have also 
been thrust up from being below the sea to a position sometimes 
many thousands of feet above that level, and in the elevation 
some portions have been broken, and very large quantities have 
been pared away by water action. Thus limestones have become 
cavernous, sandstones are full of crevices, and the whole mass 
has been shut off into boxes, having very slow communication 
one with another. Thus, also, water entering a second time and 
from above, sinks down, penetrating every crevice, occupying 
every cavity, carried on from one box to another, or filling one 
before passing on to the next, running down hill whenever the 
strata admit it, often forced up hill when there is pressure behind 
and there are no other means of escape; and, in a word, circu¬ 
lating among and through the strata, and the faults and joints 
produced in them, and while simply obeying its own laws, 
conveying the means of chemical change from one part of the 
earth to every other part, and from the surface to the greatest 
depth to which strata reach. In all strata there is at some 
depth, great or small, a surface of absolute saturation. If this 
surface be reached by a well or boring, or if it be intersected by 
a natural cliff or hillside, or by an artificial cutting, the water 
will escape, or can be brought to the surface by pumping. To 
this depth the rock will always absorb. Below it water will be 
yielded up. But it may, and often does happen, that long before 
reaching the depth below which the whole rock is saturated, 
Ihere are extensive sheets of water kept back by impermeable 
strata. These also, when reached or intersected, yield water, 
but if penetrated, the water would pass downwards to the rocks 
below, and the wet rock' become drained. There are thus sur¬ 
faces of partial saturation. By sinking to or below these surfaces 
extensive and important results have been effected, both in well- 
sinking and drainage. 

It is easy to see that two very different conditions of the water 
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are conceivable. It might remain at rest beneath the partial or 
absolute surface of saturation, having found its natural level, 
exposed to reduction only from evaporation taking place in 
the rock above it: it would then be in the condition of water 
in a tank. But it might circulate between two impermeable 
strata, and run between tibem from one point underground to 
another, and in this case it must act as if confined in a tube. 
In the former case, the strata above can never be absolutely dry, 
because if there be any water whatever in an absorbent rock, 
a part at least is distributed through the mass. This I have 
myself proved by actual experiment in the case of chalk.* It is 
also clearly indicated by the vegetable growth that takes place 
on the surface of limestone, apparently quite dry during the 
whole of a perfectly rainless summer in hot countries. This also 
is a fact within my own personal experience. Whenever water 
is present in a rock, it is distributed through it, but there is more 
below than above. The distribution takes place by capillary 
action, and cannot be checked, but the reservoir is in the lower 
part of the rock. If then into such rock or rocks so situated, 
having even at great depth a surface of absolute saturation, we 
penetrate to such surface, we shall certainly reach water. This 
is the case of land ^rings^ commonly so called. It differs 
mechanically from the case of Artesian springs. 

Although water percolates with a certain amount of freedom 
through rocks of all kinds, there must always be a great deal of 
friction in the operation, so that time is needed to effect the dis¬ 
tribution, even under the most favourable circumstances. Thus, in 
the case of land springs of the ordinary kind in sands and gravels, 
the effect of a single shower may perhaps be recognised within 
four-and-twenty hours. Where the gathering ground is larger, 
and the deposit thicker, a wet season may actually leave the 
springs lower than before, while a subsequent dry season may be 
followed or accompanied by an unusual flow of water. This 
must happen when the position of the surface of saturation is 
so far removed from immediate influence as to need months or a 
year or two to convey the water from the surface of the ground. 

But if absorbent or loose strata act as tubes or pipes, the 
water contained in them will be forced on by a pressure corre¬ 
sponding to that of a vertical column of water, equal in height 
to the depth from the surface of permanent wetness, or that at 
which the impermeable beds are entered, and where, therefore, 
the pipe condition begins. It will not be equal or nearly equal 
to" the full calculate result of such pressure, because of the 
friction, which greatly diminishes the force, but still the pressure 


♦ See Excerpt * Minutes of T^nsactions of Soc. of Civil Engineers.’ 
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may te sufficient to lift the water towards or above the actual 
surface from which it is pierced, or at which it is intersected, 
provided the level of such surface is sufficiently below that of the 
gathering ground. 

The wells bored through various rocks to reach absorbent and 
saturated strata at some depth lying between impermeable strata 
of any kind, are well known under the name Artesian^ having 
been introduced into Europe during the middle ages in the 
province of Artois, in the north of France. Similar wells have, 
however, been known, and sunk from time immemorial in various 
parts of the East, and in the desert of Africa. It would at 
once be admitted that water is constantly in circulation if, 
wherever we sunk through permeable beds, we always found a 
surface below which everything was saturated—and if, whenever 
we penetrated impermeable beds, and reached absorbent beds 
below them, these latter always yielded a supply of water rising 
in the well or boring. But it is known that these results do not 
always follow, and, although generally the reason of failure in 
water-sinkings is that the surface of saturation is too deep to be 
available, or the impermeable beds too thick to be pierced, it is 
certain that the best expectations founded upon sound knowledge 
of strata have sometimes been disappointed. Such failures 
might induce the notion that the circulation of water was only 
partial, and confined to certain rocks; and in one sense this is 
true, for the ready transmission of available quantities of water 
is no doubt so limited. Many rocks interrupt it, many distur¬ 
bances of rock interfere with it, and some rocks and disturb¬ 
ances have the effect of checking it altogether. 

But in addition to the perceptible and available circulation, 
here is another which is not less important, and is quite uni¬ 
versal. Clays and granites, and some other rocks, only allow 
of the free passage of water through cracks and fissures in their 
mass; and they certainly prevent the flow of water when they come 
in the way and are unbroken. But amongst them water is always 
moving, though this kind of circulation is not to be measured 
and recognised by the eye. The best proof of it is found in the 
chemical changes constantly taldng place in them, as in all 
other rocks that form the external crust of the earth. All, with¬ 
out a single exception, have been entirely modified since they 
were deposited, and always by the aid and in the presence of 
water. The changes are incessant though slow. Crystallisa¬ 
tion is one of these results, and no one who examines a 
crystallised fragment of shell, and compares it with a corre¬ 
sponding fragment of its recent analogue, can doubt the extent 
of the change. The external characters of the shell may be 
preserved without* the smallest alteration; but within, while 
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the mineral carbonate of lime is the same, in one case the 
atoms are arranged with perfect symmetry to form a tran¬ 
sparent crystal, in the other they have been bound together 
by laws of structure and by the presence of life. This is only 
one example out of many. Change in all respects is the rule, 
and not the exception, in all those deposits originally made in 
water, and now forming part of the earth’s crust. The laws of 
this change are among the discoveries that may be looked forward 
to with confidence, but at present they are imperfectly under¬ 
stood. 

Thus, then, it appears that water exists, and is in constant 
circulation through the earth; that, of the rain that falls, a cer¬ 
tain proportion entering the various rocks and strata is em¬ 
ployed in helping this process. The operation goes on inces¬ 
santly. It is not easy, nor indeed always possible, to determine 
where these surfaces of partial or absolute saturation may be. In 
every district a knowledge not only of the surface, but of the 
structure of the earth is necessary. In England ihe geologically- 
coloured maps of the Ordnance Survey afford an easy and ready 
means of applying general geology to local peculiarities, and 
learning as nearly as possible where the subterranean water 
channels exist, how they may be exhausted, and whence they 
might be replenished. 

IV.— Es’fects of Oleahtno, Cultivation and Deainage 
ON Wateb Supply. 

Water supply, derived from the clouds, distributed by rain^ 
and afterwards returned to the sea by the aid of streams or 
utilised by organic structures, depends on the form of the 
land, the extent of adjacent land, the vicinity to mountains or 
ocean, the form of the mountains, much more than on latitude 
and longitude. It is modified also by the state of cultivation 
of the land, the extent and nature of forest and other vegetation, 
and the rapidity with which the rain tibat falls runs off or is 
absorbed into the surface, as I have already pointed out. 

The greater part of the land of the temperate zones, as well as 
within the tropics, was formerly covered with dense forest 
wherever circumstances were favourable for vegetation. Many 
districts less favourably situated for such vegetation than Eng¬ 
land are still covered with timber, and there are many parts 
of the continent now absolutely bare where dense forests have 
existed not long ago. Besides historic proof of this, in many 
cases there is also the evidence of our senses seen in the innu¬ 
merable branches, trunks, and roots of trees, dug up in old 
turbaries, in boggy tracts on mountain sides, and at the mouths 
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of streams once the outlets of mountain valleys. In Greece the 
whole country was wooded in the time of Homer, and probably 
for centuries afterwards. There is abundant proof that the period 
of destruction, even on the Mediterranean shores, commenced less 
than 2000 years ago, and had hardly affected a very large area 
till within the last thousand years. These shores are now, to a 
very great extent, absolutely bare of vegetation of all kinds. 

In discussing the influence of man, not only on the destruc¬ 
tion and growth of trees and crops, but as exerted on climate, 
it .is quite necessary to appeal to figures and definite state¬ 
ments, as we should otherwise be accused of exaggeration. 
In America, the most recently cleared of all countries, it is 
certain that in the year 1860 there was an area of some 250,000 
square miles of country (160 millions of acres) under profitable 
cultivation, replacing the same or nearly the same area of 
primaeval forest land that existed there 300 years ago. The 
climate and rainfall of North America before the disforesting 
-are very imperfectly known, but all the evidence that exists 
favours the conclusion that the rainfall has diminished, that the 
streams have become more rapid, and that the climate is warmer 
in summer and cooler in winter. 

Northern Europe was in a similar way a country of forests 
in the time of Caesar, although now there are no large forest tracts 
remaining. There also the climate has changed, the rainfall has 
diminished, and the air is drier than before. Wherever civilized 
man appears the forest disappears, and cultivation takes its place. 
Let us consider the result of this change in the various elements 
of climate as far as we have facts to guide us. 

There is good proof that hail and other storms depending on 
electrical causes have been far less frequent and severe where 
forests have been cut down. This has been noticed especially in 
the Alps, where much wood has been removed within a short 
time. Nor is this remarkable, for very important chemical 
changes are caused by vegetation, and when these, after proceeding 
without interruption over thousands of square miles for many 
centuries, are suddenly and abruptly terminated, the result 
cannot but be felt A surface covered by forest is generally 
believed to absorb more carbonic acid and exhale more oxygen 
than meadows or fields. 

But forests act, not only indirectly, but directly and very 
manifestly, on temperature. During a large part of the year 
cultivated lands are bare, or nearly so; forest lands never. And 
this of itself is a very important matter. If the power of cal¬ 
careous sand to retain heat be taken at 100, arable calcareous 
soil may be represented by 74"3, argillaceous soil at 68*4, and 
common garden earth somewhat less. Humus, such as is 
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obtained from decayed leaves, ranks however at 49; and the 
soil that is clothed with forest will thus radiate heat twice as 
rapidly as that which is uncultivated and naked. 

In Italy the removal of forest has introduced the scirocco, 
the effect of which is unfavourable to life of all kinds, and many 
of the crops have suffered thereby. Near Ravenna a pine forest, 
extending for about 22 English miles, being cut down, the 
scirocco was introduced, but was got rid of when the wood was 
allowed to grow again. In other parts of Italy, where the wood 
was cut down during the time of the French republic, to enable the 
manufacture of iron to be carried on, the result was at once seen 
in an increased severity of climate, the maize no longer ripening. 
The forests have since been restored, and the climate is restored 
also. In Belgium favourable results have been obtained by the 
planting of trees on the right bank of the Scheldt, where large 
tracts of land, formerly waste, have been rendered fertile. The 
produce of the plains of Alsace, in the east of France, has 
suffered since the forests of the Vosges were removed; and the 
centre and south of France has felt the influence of the mistral and 
other injurious winds only since the forests of the Cevennes have 
been removed. The cultivation of certain plants and trees has 
thus become difficult or impossible where it was once easy and 
natural; and as this has taken place within the period of history, 
and has followed the disforesting in every case where observation 
has been made, there can be little doubt as to the cause. Although 
it is difficult to verify with precision the extent of these changes 
of climate where accurate and detailed observations are wanting, 
still the testimony of experience and the comparison of historic 
accounts point to such a change in Europe within the last 
thousand years. These conclusions are fully justified and con¬ 
firmed by such tabular statements as exist, and are not contra¬ 
dicted by any statements, either of fact or opinion. They 
tend to show that throughout the north temperate zone the 
summers are cooler, moister, and shorter than they were for¬ 
merly; and that, on the other hand, the winters are milder, 
drier, and longer, than when forests covered a great part of the 
land, and cultivation was the exception, and not the rule. It is 
certain that the rivers and streams have also undergone change, 
and that where their course has not been interfere with, they 
are more irregular now than formerly, passing more frequently 
into torrents, becoming dried up more frequently, and carrying 
off more rapidly the heavy rains. 

The influence of forests on rain is well recognised within the 
tropics and wherever in temperate latitudes there are means of 
observation. In all wooded and undrained countries the atmo¬ 
sphere is permanently humid, the rain and dew fertilise the soil, 
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and the general result is similar to that produced by the vicinity 
of the ocean. On the other hand, extensive tracts without wood 
are always dry and parched. Spain is an example of a country 
that has "suffered much from the removal of the forests that once 
covered it. It is possible now to travel across hundreds of miles- 
of the peninsula without seeing a tree except in the hollows and 
deep narrow valleys through which the streams run. Trees now 
refuse to grow on these plains, and it w^ould take many years of 
careful management to replace the great forests that were once 
so common. But with the first belt of wood the condition of 
the climate would no doubt begin to alter. It would certainly 
be impossible to replace the old forests under the present climate, 
but the old climate would perhaps be restored if the natural 
vegetation were allowed to become arborescent or if trees were 
cultivated. Examples of this may be seen in* Scotland, where in 
several places trees have been planted with very marked and 
favourable results. Even more striking, however, is the case of 
Egypt, where at the close of the last and beginning of the pre¬ 
sent century rain was a very rare phenomenon, not falling some¬ 
times once in twelve months. Since that time Mehemet Ali and 
Ibrahim Pacha have planted very freely, to the extent it is said 
of twenty millions of trees, consisting of olive, fig, cotton-wood, 
orange, acacia, and plane. Rain now falls, not only on the coast, 
but in the interior during all the winter months. 

Forests affect the supply of water to springs as, well as induce 
a larger quantity of rain over a given surface. This arises from 
the protection they provide against evaporation, and the time 
thus afforded to the moisture to penetrate beneath the surface. 
In America cases are recorded where springs have greatly and 
steadily decreased after the clearing of land, and Mr. Marsh, in 
his recently published work on ‘ Man and Nature,’ states:— 

I remember one case where a small mountain-spring, which 
disappeared soon after the clearing of the ground where it rose, 
was recovered, about ten or twelve years after, by simply allow¬ 
ing the bushes and young trees to grow up on a rocky knoll not 
more than half an acre in extent immediately above it, and has. 
since continued to flow uninterruptedly.” In South America, in 
the valley of Aragua, in Venezuela, there was a town founded 
in 1555 half a league from a lake, the surrounding country being 
then clothed with forest. The forests were cut down, and in the 
year 1800 there had been for 30 years a large population on. 
the spot. It was then visited by Humboldt, who found the 
town about two miles further from the lake than it had been, 
owing to the diminution of the water supply. Twenty-two years, 
later political events had caused the reduction and removal of 
the population, and the forest had grown once more. The 
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waters of the lake had again risen, and had covered large tracts 
of land formerly under cultivation* Many other examples are 
on record of results of the same nature following immediately on 
the change from forest land to cultivation, or conversely from 
cultivaftion to a fresh growth of forest. 

And it is clear that some such result must follow. When the 
earth is bare it parts more rapidly with its heat, and evapora¬ 
tion from the surface is more complete than when it is clothed 
with forest A larger quantity of die rain that falls is also then 
retained near the surface for any limited time ja.nd the evapora¬ 
tion that afterwards takes place is slower and lasts longer. But 
even jthe precipitation of moisture as rain is less regular. 
Where the ground is bare a soil is longer in being formed, more 
liable to be removed by torrents, and the streams that flow 
through it or convey its rainfall to the sea necessarily become 
more rapid. Beneath a forest a swamp is often formed by the 
natural accumulation of trunks of trees and other vegetation, 
while on cultivated land such a result is almost impossible. 
On the other hand, the rapid flow of rivers is more apt to pro¬ 
duce a bar or other impediment at the contact with the sea. 
England has suffered less than other parts of Europe from un¬ 
reasonable disforesting because from its geographical position, 
there is almost always a supply of moisture both in the atmo¬ 
sphere and from rain, but it seems certain that a difference has 
there also taken place. There has been a change of climate ^ 
every essential sense of the word—a change in the mean tem]|^e- 
rature, annual, monthly, and daily—a reduction in the range of 
temperature—a change in the amount and distribution of rainfall 
—and a change also in the habits of the rivers and streams. 
Many of the smaller of these have been entirely lost and swal¬ 
lowed up, and some are canalised or otherwise altered in volume. 
They have also undergone alteration in the condition of the 
freshets, and in the usual period and amount of the maadmum 
and minimum discharge of their waters. ,, j; 

The actual quantity of woodland that should he left in a 
given area to secure a fair climate must evidently depend on 
many circumstances. In France the extent of the forests in 
1750 was estimated at about 40 millions of English acres, while 
in 1860'the area had been reduced to one-half, or 20 millions. 
It is now believed that the former was not too much, and lhat at 
present a great increase is necessary if the climate and rainfall 
are to remsiin unaltered. There is certainly far too little forest 
in most parts of the continent of Europe.* 


* See Marsh’s * Man and Nature/ p. 28 $ Ansted's ‘ Physical Geography,* 1866 , 
p. 421 . 
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But, after all, disforesting is only ite commencement of the 
cliange. Each, kind of cultivation involves some peculiar result 
of its own, for as a country becomes thickly peopled nature is 
made to bend in various ways to human convenience. First, 
there is the general drainage of swamps and bogs to render ihe 
country healthy and habitable, and then follow improvements in 
the course of the streams to confine them within definite channels 
that shall run as quickly as possible to the sea. By thus de¬ 
creasing the distance run the erosive power of the streams is 
increased, and therefore the conveying power of the water, so 
that one of the results of the clearing of a mountain-side may be 
the extension of a coast-line towards the ocean. Another result 
may be, as in the case of the river Po, the gradual elevation of 
the bed of the stream till its waters are carried between banks at 
a level higher than that of the surrounding country. 

In like manner the drainage of shallow pools helps to increase 
the mechanical effect of streams, while artificial embankments 
limit and divert the action of the sea, recovering tracts of land 
subject to tidal overflow, and converting them ultimately into 
fields and gardens. It must be evident that the evaporation that 
once acted over almost the whole surface of the land is now 
reduced to the narrow courses of the streams except immediately 
after heavy rains, and that the quantity of rain absorbed into the 
earth must be much smaller now that the surface is dry than 
when it was permanently moist In this way, therefore, two 
direct and important results of the introduction of civilized man 
are at once recognized. It is true that in each particular case the 
calculable difference may be small, but when the whole surface 
is af^ted it is impossible that it should not be important One 
thing also leads to another. The diminution of mist arising 
firom permanent moisture on the surface increases greatly the 
radiation from the surface, and therefore the evaporation. The 
quality of the soil is thus altered by mechanical treatment, and 
the moistoe needed is more rapidly absorbed and utilis^ by 
miscellaneons crops than by forest-trees. 

In every way the cultivation of the soil has a tendency to- 
modify the proportion of rainfall that passes into the earth. It 
tends to increase this proportion by inducing in summer a greater 
action both of the sun and air in drying, and therefore cracking the 
surface, and daring cold weather by exposing the rock more fre¬ 
quently to alternate expansions and contractions. On the other 
hand, it tends to diminish the proportion by running the water 
more rapidly from the surface and leaving a smaller quantity to 
soak into the strata. These are direct results. Indirectly, culti¬ 
vation, even without drainage by rendering the air more clear 
during fine weather, and by increasing both the hourly and daily 
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mean range of temperature, must affect the mean annual rainfall. 
Drainage necessarily assists this action. It not only clears the 
surface of moisture still more rapidly than before, but it even 
carries off much of die water that had actually entered the soil 
and was on its way to the rock. Thus drainage affects die 
springs as well as the rainfall, and doubles the result. 

And although it is true that the rainfall in England depends 
very largely on the physical conditions of the Bridsh islands— 
on the vicinity, not only of a great ocean, but of a great and 
warm current of water and moist air crossing that ocean—on 
the presence of a mountain chain of moderate elevation on the 
western side of the island—on the general form of the land—on 
the adjacent lands of the continent of Europe—and on many 
other facts—still neither the total amount nor the distribution 
can fail to be influenced by those important and powerful causes 
to which I have directed attention. An alteration of a fraction 
of an inch per annum in the mean rainfall, the addition of an 
inch in the summer fall counterbalanced by the reduction of an 
inch in that of the winter months—these may seem trifling, but 
if persistent they effect a real change of climate, and one which 
will in time show itself in the vegetable and animal productions 
that flourish under it. 

V.— Economisation of Watbe Supply. 

The practical value to the agriculturist of all that has been 
said on the subject of rainfall and water storage, and the results 
of cultivation on water supply, can best be measured by the 
extent to which he may hope to make use of such knowledge, 
either by adapting his methc^s of cultivation so as to take advan¬ 
tage of the result of change, or by enabling him to produce a 
modified climate, availing himself of natural causes of change. 
Incidentally he may also learn in ^is way the means of 
utilising and economising the supply of rain that comes to him 
in the ordinary course of nature. 

I think it will he evident, from all that has been said under 
the last heading of this article, lhat where all forests have been 
removed over large districts a combination of tree-cultivation 
with ordmaiy crops is calculated to equalise its summer and 
winter climates, to increase the yield from springs, and to restore 
to some extent the former conditions of cUmate. At the same 
time it must be remembered that in many respects the climate 
of England has been ameliorated rather than injured by the 
alterations that have taken place; and that with us Ihere must 
always be so large a rainfall that there is not ihe same need 
for this modification as in other countries of Europe, where 
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the air is always drier* It is in France and Spain, and more 
especially in Greece and the Levant, that the removal of the 
forests has been injurious. In North America also, and in 
many of our colonies, the first business of the settler has always 
been to destroy the wood. It is probable that in many cases 
the destruction has been carried too far, and that the climate 
has suffered. On the ofher hand, there can be little doubt 
that cultivation and planting with European trees is likely 
to improve in a very marked manner the climate of Australia, 
and increase the rainfall. Thus the advantages of planting, 
though not unimportant even in England, where the land has 
been left absolutely bare, are much more likely to be felt in 
other countries than at home; and the English farmer must 
look rather to the shelter given to birds and other incidental 
advantages than to alteration of climate, if land that has once 
been cleared should be brought again under forest. 

But if the increase of forest lands is neither probable nor per¬ 
haps desirable in the British islands, except, perhaps, in the High¬ 
lands of Scotland, there are many important agricultural operations 
going on that admit of modification to some extent, and that 
also have influence on climate and water-supply. At present 
it is usual to limit the operation of drainage to the construction 
and keeping in order of channels that shall carry off all surface- 
water as rapidly as possible to the sea. It may be doubted 
whether in many places, where the form of the country lends 
itself to such purposes, it would not be advisable to collect this 
drained water into reservoirs, at 'V’arious levels, whence in dry 
seasons it might be made use of for irrigation, or for other pur¬ 
poses. There would thus be a double advantage gained; for the 
presence of these reservoirs, if uncovered, would prevent the air 
from becoming so dry as it otherwise would, and might thus 
check the burning up of the soil and crops. A few acres, here 
and there, occupied by a reservoir, would not be without great 
value, and might well be made more subservient to the orna¬ 
mentation of parks and pleasure-grounds than has hitherto been 
the case, A portion of the water that must otherwise be diverted 
would thus also sink into the earth, and increase the springs. It 
is evident that to be of any advantage these reservoirs should be 
numerous, and systematically placed. It is also evident that they 
can only be constructed in hilly or undulating districts. On the 
other hand, it must not be forgotten that standing-water in the 
autumn months is in many localities very unhealthy. 

There are no.available artificial means at present known of 
modifying the distribution of rainfall and its total amount, except 
by altering the vegetation of a large extent of surface. The 
change of climate that has taken place already may, perhaps, be 
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almost entirely due to this cause and to drainagfe; and as clear¬ 
ing and draining must ever he the first operations of civilised 
men in a new country already covered with forest, the change 
must begin at once, and go on uninterruptedly until a balance 
has been attained. We do not know whether this is yet the case 
in Western Europe. It may be considered certain that it is not 
the case in North America, and that the tendency therefore may 
still be to produce a more average climate in both cases. In the 
northern states of the Union, and in Canada, the climate is still 
excessive, and will probably always continue so. In our own 
country it probably never has been excessive in recent times, at 
any rate since the introduction of civilisation; but it has been 
favourably modified, and may admit of improvement yet further, 
so far as it is improvement to equalise the temperature of summer 
and winter, and distribute the rainfall equally throughout the 
year. An extreme instance of such a climate may be found in 
some parts of New Zealand; and by the removal of forests that 
country may some day resemble England even more than it does 
at present. Cosmical causes, or causes affecting the earth as a 
planet, in its relation with the other planets of our solar system 
and the sun, may also have acted to some extent; and if so, they 
may still, act, and produce further changes quite independent 
of human agency; but with these, or modifications of the surface 
arising from physical causes, we are not here concerned. 

We must, I think, assume that as drainage has only recently 
been carried out systematically over large areas of country; as 
the modern style of cultivation and the removal of hedge-rows 
and trees wherever important farm-work is undertaken, is still 
imperfectly acted on; and as high-farming is still limited, the 
progressive alteration of climate, whatever it has been, will not 
cease or be checked, but rather it will increase and become more 
manifest. We must look forward to the seasons running yet 
more into one another than they now do; to the winters being 
more rarely extremely cold and the summers hot, and, perhaps, 
also to the rainfall diminishing by degrees, more or less per¬ 
ceptible. And this may be the case, although now and then old 
people may recognise and welcome a winter or a summer of 
the kind they remember to have been common when they were 
young. It is not that each particular year will be more like the 
average, but that the seasons will, on the whole and generally, 
be more moderate. What is done is done; but the efiects, 
perhaps, are only beginning to manifest themselves; and it 
behoves the agriculturist to prepare for the change, and to 
consider how, on the whole, he can best adapt himself and his 
culture to it. Crops that can best grow and ripen in our cool 
summers and doubtful autumns should take the place of those 
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that can endure sharp winter-cold, but need hot days in autumn. 
We have long given up the vine for profitable cultivation, and 
have ceased to expect grapes to ripen in an average summer; but 
we retain some crops that are better adapted for drier climates, 
and hotter and more settled weather in August and September 
than England can make sure of. We must not in this, or in any 
matter, attempt to fight against Nature, though by a careful 
study of her operations we may modify and bend het course. 

It seems to me that this is the right lesson to be learnt, from 
the very important fact that the climate of England is probably 
undergoing a modification which may continue still further in 
the same direction. We could not now, even if it were desired, 
faring things back again to their former state, restore a former 
condition of vegetation, and cover the surface of the soil with 
the oaks and beeches of former times. We must adopt another 
and a very different system. Accepting the change, we must 
work to meet it; and knowing the probable result of those plans 
that we find it convenient to adopt, we must prepare for a more 
average climate, and perhaps for a smaller rainfall, less water in 
the streams in dry summers, and generally a lower state of the 
springsL In some countries, where the supply of water is already 
insufficient, this might be difficult; but with us there is no danger 
of permanent drought; and we have only to make due use of that 
state of things which naturally belongs to or has been artificially 
produced in our country. 


V .—Field Experiments of Crude German Potash-salts and 
Common Salt on Mangolds. By Dr, Augustus Voeloker. 

If the artificial supply of potash be attended with any bene¬ 
ficial results to vegetation, it is likely to produce a more marked 
effect on poor sandy soils, naturally deficient in potash than on 
good agricultural clays, in which this alcali may be presumed 
to occur in greater abundance. 

The discovery of vast mineral deposits of a variety of potash- 
salts in the salt-mines at Stassfurth, in Saxony, has placed 
within the reach of the farmer a cheap source of potash with 
which he may manure his fields, should experience prove such 
an application beneficial. There are at present several manu¬ 
factories in active operation at Stassfurth, producing chloride 
of potassium and sulphate of potash of various degrees of purity, 
the least expensive form being sold under the name of Crude 
German Potash-salts. These salts have been tried in Germany 
during the last three or four seasons, on a variety of crops, some- 
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times widi apparently marked beneficial resTilts, at others with¬ 
out producing any decidedly favourable effect. These contra¬ 
dictory records of experience appeared to me to result probably 
from the great variation in the proportions of available potash 
which we know to exist in soils of difierent characters. In 
•order to put this supposition to a practical test, and, as 1 thought, 
to give the crude potash-salts the best chance of manifesting 
their fertilising powers, I induced my friend and former pupil, 
Mr. Kimber, of Tubney Warren, to undertake for me some experi¬ 
ments on a very light newly-reclaimed sandy soil. The crop 
experimented upon was long red mangolds. 

A sample of the crude potash-salts employed in the subjoined 
experiments analysed by me was found to have the following 
composition:— 

Composition of Prude Salts of Potash frmn Germany, 


Moisture .. .. 11*68 

Orpranic matter. *73 

Oxide of iron . ‘Bl- 

Sulphate of potash. .. .. 24*03 

Sulphate of magnesia . 1*14 

Chloride of magnesium .. .. 12*01 

Chloride of sodium (common salt) .. .. .. 47*85 

Sulphate of lime . *78 

Magnesia . *52 

Sand .. .. ■. -07 


100*00 

It will be seen that beside chloride of magnesium these salts 
•contain 24 per cent, of sulphate of potash, and nearly twice as 
much common salt. 

Having ascertained in the preceding year that common salt 
alone produced a very considerable increase in the mangold 
crop, grown on a light sandy soil very similar to that on wMch 
I intended to try potash-salts, 1 considered it very desirable to 
eliminate, if possible, the effects likely to be produced by the 
common salt in the crude German salts, of which it forms so 
large a proportion. Several experimental plots, therefore, were 
top-dressed with common salt, varying in quantity from 2 to 
8 cwts. per acre; and in order to get, some insight into the 
natural variation in the agricultural capabilities of the e3q>eri- 
mental field, two plots, one at either end, and a third in th<B 
middle of the field, were left without any top-dressing. As 
very few fields have a properly uniform composition, or are in 
every part in precisely the same agricultural condition, the 
reservation of two, or rather three, such plots is essential for 
determining the limits of the variation in the natural productive 
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powers of the field without manure, in order to form a correct 
estimate of the value of the manures experimented on. 

The soil of the experimental field was a rather dark-coloured 
sand, about 1 foot in depth, and resting on a raw yellow sand. 

A portion of the soil was submitted to analysis, and the 
following results obtained:— 

Composition of Eapmmntal Mangold Field at Tuhney Warren^ AUngdon. 


Soil dried 
at 212° Falir. 

Organic matter . 5*88 

Oxides of iron and alumina . 4*11 

Carbonate of lime . *62 

Magnesia. *22 

Potash and soda . *14 

Phosphoric acid . *07 

Sulphuric acid. *04 

Insoluble silicious matter (fine sand) and loss .. 88*92 


100*00 

This analysis shows that in this soil sand greatly preponderates, 
that lime is deficient, and but very little potash and soda, exist 
It appeared thus peculiarly well adapted for trials with potash- 
salts. 

The land on which ihe mangolds were grown was uncultivated 
until 1863, growing passes of a rough, coarse kind, principally 
the hassock-grass {Aira ccespitoscC), 

The surface w^as pared and burned early in 1863, and the 
land drained. The greater part of the ashes were spread on 
the land, and oats sown in March. In 1864 another crop of 
oats was grown without manure. The land was then cultivated 
in the autumn and afterwards ploughed and subsoiled. It was 
then ridged up with farmyard dung and mangolds—long red, 
drilled on the 27tli April last with 3 cwts. superphosphate per 
acre. The plants came up well; and after they had been hoed 
and singled, common salt and salts of potash were applied 
separately in various quantities on the 1st July. 

On the 6th July there was a heavy fall of rain, and again 
on the ISth another soaking rain, which I considered would 
wash into the soil all the most soluble parts of the salts. 

The effect of the common salt was soon apparent. By the 
first week in August the eye could clearly detect different shades 
of colour in the leaves of the different plots, which by the 
middle of the month became still more marked. The leaves 
of the mangolds dressed with salt had a decidedly lighter colour 
than the rest; those dressed with potash-salts were somewhat 
darker and less yellow in hue; and where 'no top-dressing was 
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applied the leaves had a darker, more bluish-gi’een colour, 
inclining to purple. 

Mr. Kimber writes to me:—“ During three seasons I have 
observed that common salt applied to young growing mangold 
plants on this sandy soil has the effect of producing a greaW 
development of leaf and a kinder growth of the bulb with less 
root. 

“ When a soil is deficient in any one of its necessary consti¬ 
tuents, -or when that which the growing plant requires in its cir¬ 
culation is not obtainable in sufficient quantities, a forked growth 
of the roots is generally the result. The difference in this 
respect of two heaps of mangolds placed side by side, one grown 
with salt, the other with none, is very marked. I have also 
observed that turnips grown here with salt have come up less 
rooty than the others without salt; but the difference is not so 
great as in mangolds. 

These remarks are not intended to apply generally and to 
all soils, they only relate to this particular soil and the last three 
seasons.” 

Mr. Kimber made some notes on the 19th August, 1865, and 
as he was quite ignorant of the arrangements of the plots, his 
observations are of particular interest 


Notes on Eosperimental Mangold Plots, made 19th August, 1865. 


Plot 1.—^Nothing 
Plot 2.—Salt, 6 cwts. 


Plot 3.—Potash, 3 cwts. .. 

Plot 4.—Salt, 3 cwts. 

Plot 5.—Potash, 1 cwt. .. 

Plot 6.—^Nothing 

Plot 7.—Salt, 2 cwts. 

Plot 8,—^Potash, 2 cwts. .. 
Plot 9,—^Salt, 4 cwts. 

Plot 10.—^Potash, 4 cwts. .. 
Plot 11.—Salt, 8 cwts., -. 


Plot 12.—^Nothing .. 


Leaves dark in colour, inclining to a purple 
tint. 

The leaves four or five shades paler in colour 
than Plot 1, and having a more luxuriant 
appeaiance* Half as much again leaf and 
far superior bulbs to Plot 1. 

Not quite as good as Plot 2, Leaves a 
shade darker. 

About as Plot 3. Leaves a shade paler. 

Not quite as good as Plot 4. Leaves a good 
shade darker. 

Not quite as good as Plot 5, and the leaves 
a shade darker. 

Much more leaf and two shades paler. 

About as Plot 7. Leaves a shade darker. 

More leaf than Plot 8, and a shade paler. 

About as Plot 9. A shade darker. 

Yery much larger in leaf and bulb than 
Plot 12, and three or four shades paler. 
About file same as Plot 10. 

The same as Plot 1. 


The roots were taken out of the ground, topped, cleaned, and 
weighed on the 10th November, 1865. 

The following Table shows tihe results that were obtained, the 
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airangements of the different plots, and the quantity and kind 
of top-dressing employed:— 


Expeetmestts with Oeude Potash-Salts and Common Salt on Long- Rei> 
. Mangolds at Tubitbt Waeeen, Abingdon, 


Plots 

of 

.^’jAcre. 

Top-dressing per Acre. 

Nttmlser 
of Boots 
per Plot. 

Produce per 
Plot 

Produce per 
Acre. 

Increase over 
Plot 1. 

I 


1 

cwts. qis. lbs.* 

[tons. cwta.lbs. 

tons. cwts. Iba. 

No. 1 

Nothing* .. 

636 

12 

0 15 

12 

2 

76 ' 

Nothing." 

„ 3 

Common salt, 2 cwts. .. 

592 1 

18 

3 24 

18 

19 

32 

5 14 80 

3 

Crude potash-salts, 3 cwts. 

620 

17 

1 18 

17 

8 

24 

4 3 72 

4 

Common salt, 3 cwts. .. 

632 

18 

0 26 

18 

4 

72 

5 0 8 

« 5 

Potash-salts, 1 cwt. 

632 

15 

1 13 

15 

7 

36 

2 2 84 

» 6 

No&ing* . 

619 

13 

0 0 

13 

0 

0 

Nothing. 

„ 7 

Common salt, 2 cwts. .. 

711 

16 

2 24 

16 

14 

32 

3 9 80 

n 8 

Potash-salts, 2 cwts. .. 

685 

16 

2 2 

16 

10 

40 1 

3 5 98 

« 9 

Common salt, 4 cwts, .. 

713 

19 

1 17 

19 

8 

4 i 

6 3 52 

10 

Pota^-salts, 4 cwts. .. 

719 

21 

2 5 

21 

10 100 1 

8 6 36 

^ 11 

Common salt; 8 cwts. .. 

703 

21 

3 21 

21 

18 

84 

8 14 20 

n 13 

Nothing* . 

698 

14 

2 14 

14 

11 

68 

Nothing. 


tons. cwts.lbs, 

* Aveira^ of 3 nothings .. «• X3 4 64. 


The preceding experiments suggest the following remarks:— 

1. The weights of the produce on the three plots not top- 
dressed with either common salt or potash-salts show variations 
amounting to 2 tons 9 cwts, per acre. Differences in the weight 
of the produce on other plots amounting to 2^ tons per acre, 
therefore have to be ascribed rather to the variable agricultural 
condition of the different plots of the experimental field than to 
the top-dressings used. 

2. The results obtained on Plots 2 and 7 evidently show that 
such natural variations in the productive powers of the soil 
really existed in different parts of the same field. Plots 2 and 7 
were both top-dressed at the rate of 2 cwts, of common salt 
per acre, whilst Plot 2 produced an increase of 5 tons 14 cwts. 
SO lbs. over the average yield of the undressed plots. Plot 7 
gave only an increase of 3 tons 9 cwts. 80 lbs., or 2 tons 5 cwts. 
less. The limit of variations in the weight of the produce of 
Plots 2 and 7 it will be seen agrees closely with the difference 
in the weight of mangolds on the undressed Plots 1 and 12. 

3. Making due allowance for the natural variation in the 
productive powers of different parts of the same field, common 
salt, it will be noticed in every instance, gave as good a result 
as an equal weight of the more expensive crude potash-salts. 

4. It will further be seen that the larger doses of salt pro¬ 
duced a greater increase than the smaller. Thus 3 cwts. of salt 
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per acre gave an increase of 5 tons 8 lbs. of clean mangolds, 
4 cwts. an increase of 6 tons 3 cwts. 52 lbs., and 8 cwts. of 
common salt an increase of 8 tons 14 cwts. 20 lbs. per acre, 

5, As the crude potash-salts used in the preceding experi¬ 
ments contained twice as much common salt as sulphate of 
potash, and common salt gave as much increase as an equal 
weight of crude potash-salts, it is more than doubtful whether the 
potash in the latter had any share in increasing the crop on the 
plots dressed with crude potash-salts. 

6. The preceding experiments, it must be confessed, are 
rather calculated to demonstrate the utility of common salt as 
a top-dressing for mangolds, on light, sandy soils, than that of 
potash. 

It would, however, be rash to decide on the strength of a 
single series of experiments that the artificial supply of potash, 
unfavourable as it has proved to be in the case before us, is 
useless under all circumstances. I therefore wish to suspend 
judgment on the practical utility of this and other cheap 
forms of supplying potash to the land imtil I shall be in posses¬ 
sion of more extensive and reliable practical evidence than at 
present. 

Laiboraicyry^ 11, Salisbury Square, Fleet Street, MM*, 

Febrmry, 1867. 


VI.— StatisHcs of Live Stock and Dead Meat f<nr^ Consumption 
in ike Metropolis, By Eobert Herbert. 

The heavy losses occasioned by the Cattle-plague in 1863 
produced a considerable falling-oflF in the supplies of English 
and Scotch beasts to the great Metropolitan'Market during the 
last six months of that year. The total number brought forward, 
including the arrivals from, abroad, amounted to only 148,320 
head, against 181,400 in the corresponding period in 1865, being 
.a deficiency of 33,080 head. But, since nearly two-thirds of the 
English beasts and nine-tenths of the supplies from Scotland 
came to hand in far better condition than in the previous season, 
the falling-ofF in the quantity of meat was trifling. Indeed, we 
believe that London was far better supplied wi& animal food 
than at any time since 1864. This may appear somewhat 
-Strange, considering that about 250,000 bullocks were carried off 
by disease in 1866, and that the importation of live stock from 
certain districts in Holland has been prohibited. But it may 
be observed, lhat the slaughtering of stock in various parts of 
England and Scotland, for consumption in the metropolis, has 
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been greatly on the increase; and that in the six months, about 
100,000 tons of meat came to hand from various Continental 
ports. The dead-markets have, therefore, been fully supplied, 
and the upward movement in the value of live stock has been 
checked. Nevertheless, meat, with the exception of pork, is a 
dear commodity, and likely to continue so for several months. 
The average value of inferior beasts was 3s. 6d. per 8 lbs., against 
3s. 2d, in the same time in 1865. Middling stock sold at an 
average of 4s. 85., or 2d, higher than in the previous years; but 
the value of prime meat—5s.—^was unaltered. The improved 
weight and quality of the beasts brought forward account for the 
slight rise in the price of inferior animals. The moderate im¬ 
portations of foreign-cured provisions have failed to have much 
influence upon the value of live stock in this country. 

Supplies of sheep have been unusually small—viz., 708,620 
head, including the animals from abroad, against 890,160 head 
in the corresponding period in 1865, and 769,814 in 1864. 
Notwithstanding that most breeds appeared in good condition 
and of full average weight, the best Downs and half-breds were 
in good request. Long-woolled sheep were steady in value. At 
one period the best Downs were worth as much as 6s. 65. 
per 8 lbs. 

Calves came slowly to hand, the total number not exceeding 
12,291 head; prices have consequently been high both for 
English and foreign, the latter of which have formed the bulk of 
the supplies. 

The total numbers of stock exhibited in the six months were:— 

Head. 

148,320 
708,620 
12,291 
17,480 

In the six previous seasons, these were :— 


Beasts 

Sheep 

Calves 

Pigs 


Total Supplies of Stock exhibited 



The supplies of pigs sent to this market fell off in 1866, 
although the number in England rapidly increased. The enor¬ 
mous quantities of pork disposed of in Newgate and T.ftad*»nihaU 
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accounts for this as also for the fall in prices, which gave way 
quite &d, per 8 lbs. The highest quotation did not exceed 4s. 8rf. 
per 8 lbs. 

In the last six months of the following years, the supplies of 
English, Scotch, and Irish beasts were as under:— 

District Bullock Arrmils. 



other parts of 
England. 


Scotland. 


Ireland. 


20,500 

9,700 

19,620 

21,250 

19,400 

20,070 

16,340 



We here see the effects of the ravages committed by disease. 
The Northern districts furnished 16,370 head of beasts less than 
in 1865. The slight increase in the arrivals from Norfolk, 
Suffolk, &c,, was chiefly composed of half-fat stock. 

The total imports of foreign stock into London only were con¬ 
fined to 378,180 head. In the corresponding period in 1865, that 
supply was 557,875; and in 1864, 362,709 head. This falling-, 
off arose from the Orders in Council prohibiting the importations 
of stock from Holland. Those Orders have been somewhat 
relaxed; still, there are certain districts in Holland proclaimed 
as infected with disease. Private letters have informed us that 
heavy losses were sustained by the Dutch graziers in 1866, and 
that, even now, disease is pretty general. The return on the 
following page shows the imports of foreign stock into London 
during the last six months of 1866. 

The supply from Franbe was of full al^rage condition. The 
Danish bullocks Were remarkably healthy, whilst the arrivals 
from Spain and Portugal were composed of really good animals. 
The enormous demand for Spanish stock in France has prevented 
the arrival here of increased numbers. 


Imports at Corresponding Periods. 


Beasts. 

Sbeep and Lambs. 

88,775 

76,922 

61,435 

57,356 

59.049 

59,817 

399,220 

238,121 

241,209 

250,140 

266,249 

243,804 
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Imports of Foreign Stock into London during the last Six Months of 1866 - 


From 

Beasts. 

Sheep. ^ 

Lamhs. 

Calves. 

Pigs. 

Aarhuus 


9 

11. 




Amsterdam. 


7 

206 

SOI 

29 

.. 

Antwerp ,, 

e* 

1,106 

73,418 

3,988 

4,092 

2,815 

Boulogne .. 

• • 

5,763 

4,810 

69 

1,138 

91 

Bremen .. 


5,816 

2,622 

7,916 

170 

13 

Cadiz 


1,746 

,, 



.. 

Caen .. .. 


2,758 

89 

,, 

627 

187 

Calais 



472 


823 

179 

Copenhagen 

.. 

.. 

137 

.. 

.. 


Deauville .. 


2,239 

266 

• • 

88 

17 

Dieppe 

,, 

2,956 

2,137 


2,037 

46 

Dordt., 


213 


• a 

.. 

• . 

Dreuz 


529 

22 

• • 


• B 

Dunkirk 


105 

209 


101 

.. 

Oerstemnnde 

• • 

946 

1,958 


5 

.. 

Gotkenhnrg 


1,990 

1,706 

• a 

458 

120 

Hamburg .. 


10,534 

57,282 

,, 

191 

3,382 

Harlingen „ 

• • 

10,179 

45,298 

1,137 

2,362 

4,605 

Havre 


313 

190 


95 

# P 

Hondeur .. 


2,057 

491 

2 

81 

12 

EBmgsberg 
Hew Dieppe 

• V 

« « 

*29 

50 

2,723 

• » 

• • 

• * 

Oporto 

• • 

1,289 

.. 

• * 

• # 


Ostend 

#• 

706 

2,317 

31 

2,165 

80 

Botterdam 

• • 


•• 

•• 

«• 

. 7,705 

Stettin 


65 

•• 

•• 

f» 


Stockholm.. 


77 

119 


9* 

•• 

St. Petersburg .. 

897 

.. 


• » 

.. 

Tonning .. 

*• 

32,004 

35,519 

5,839 

4 


Tromville,. 


8,367 

210 

«* 

78 

.. 

Vigo .. 


139 

•• 

•• 

•• 

•• 

Total 


92,839 

232,262 

19,283 

14,544 

19,262 


Inferior beasts produced rather more money than in 1865, 
owing to their improved condition. Middling stock was like¬ 
wise dearer; but prime animals’ prices were about stationary. 
All breeds of sheep sufiTered a decline. 


Average Prices of Beef and Mutton* 
BEBF.—Per 811:», to sink the Offal. 



1862. 

1863. 

1864. 

1865. 

1866. 

Inferior. 

8, d, 

3 2 


a. d. 

3 6 

8, d, 

3 2 

s. d. 

3 6 

Middling .. .. 

4 0 

4 2 

4 6 

4 6 

4 8 

Prime. 

4 10 

5 0 

5 6 

5 4 

5 4 
























for Conswnjptim in the Metropolis. 
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Mdttoh. —^Per 8 lbs. to sink the Ofbl. 

U6S. 1868. 1864. 1865. 1866. 


d. s, d, 8. d, s, d. s. d^ 

Inferior . 38 40 42 46 40 

Middling .... 48 50 52 56 52 

Prime . 56 5 10 5 10 68 62 


The supplies of rough fat having been good, prices have been 
moderately low. The latest quotation was 2^. per 8 lbs. 

Newgate and Leadenhall were heavily supplied with meat, 
but prices fluctuated considerably. The highest quotation for 
beef was 5^. 4rf., the lowest 38. M. per 8 Ib^s.; mutton ranged 
from 38. 2d. to bs. Ad. ; veal, 48. 4c?. to bs. 8d.; and pork, 38. to 
48. 8d. per 8 lbs. by the carcase. 

ITie wool trade was in a depressed state, owing to the un¬ 
usually heavy importations from our colonies. The public sales 
passed off heavily, at Id. to 2d. per lb., and very few transactions 
took place on account of foreign houses. Apparently, we shall 
have an enormous import from our colonies this year, as we 
learn that the clip has turned out very large. The total quan¬ 
tities of wools, in bales, received from all sources in the last five 
years were:— 

Bales. 

1862 .. . 567,668 


1863 596,326 

1864 670,907 

1865 685,634 

1866 790,458 


The value of English wool, 
as follows;— 


at the close of 1865 and 1866, was 
1865. 1866. 


Fleeces:— s, d. s. .d.* 8* d. s. d. 

Southdown hoggetts .. 1 9i to 1 10 1 6| to 1 7 

Half-bred hoggetts.1 llj^ to 2 Oi^ 1 7§ to 1 8§ 

Hent fleeces .. .. .. .. 1 114 to 2 04 1 7 to 1 8 

Southdown ewes and wethers 1 84 to 1 9 1 44 to 1 64 

liricester ditto.. •• •• •• 1 104 to20 16 to 17 

Sorts;— 

Clothing and picklock .. .. 1 10 to 1 11 1 74 to 1 9 

Prime and picklock ..18 to 1 84 16 to 1 7 

Choice .. ..1 7 to 1 74 1 54 to 1 6 

Super mm .16 to 1 64 1 44 to 1 5 

Combing 

Wether •mft tn'hi-ng ,, ,, 1 llj to 2 0 18 to 1 84 

Picklock .. 18 to 1 94 1 54 to 1 64 

Common. .. ..16 to 1 6 1 34 to 1 4 

Hop matching ........ 2 0 to 2 04 1 104 to 1 114 

Picklock matching..18 to 1 94 17 to 1 74 

Super ditto .,15 to 1 7 1 44 to 1 5 
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Statistics of Live Stock and Dead Meat, 

The fall in 1866 was, no doubt, chiefly occasioned by the 
enormous influx of colonial wools, and the limited re-exports, 
because our shipments of woollen goods last year were on a 
most extensive scale, especially to the United States, the dealers 
in which country are now buying large parcels of wool at the 
Cape of Good Hope, for direct shipment to New York. 


4, Argyh Square^ St Fancras. 


Reports. 
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REPORTS. 

OF THE COMMITTEES APPOINTED TO INVESTIGATE THE 
PEESENT STATE OP 

STEAM CULTIVATION. 


^ —The Report of the Inspection Committee {No. 1) deputed hy 

the Royal Agricultural Society of England to enquire into the 
Results of Steam Cultivation in the Counties of Norfolk^ Suffolk, 
Cambridgeshire, Huntingdonshire, Hertfordshire, Essex, Surrey, 
Kent, Sussex, and Hampshire. 

The following instructions were issued by the Society, for the 
guidance of the three Inspection Committees. 

Each Committee will be furnished with:— 

1. A list of the farms in the district assigned to it on wliich steam culti¬ 
vation has been adopted, 

2. The replies received from the owners of steam apparatus to the schedule 
of questions addressed to them by the Society. 

3. A list of the farms selected for inspection. Although the Inspection Com¬ 
mittees are not to consider themselves precluded from inspecting a farm which 

' ^ not on their list, on being satisfied that there are sufBcient reasons for doing 
so,jt must be their object to limit themselves as nearly as possible to the 
number of days allotted to the districts assigned to them. In order the better 
to accomplish this they will be at liberty to omit inspecting any of the 
selected farms which, from information received, they may consider not to 
possess any especial interest, more particularly if (hStant from their main route, 
fn either case they will be expected to. report to Hanover Square their reasons 
for deviating from the prescribed list. In the exercise of this power the 
Inspection Committee are requested to keep prominently in mind that one 
of the main objects of the enquiry is to obtain a report of the results of 
the adoption of different systems of cultivation, and of different kinds of 
steam apparatus, and their power of adaptation to large or small farms, with 
any other points which they may consider deserving of notice. 

4. The enquiry should be specially directed to the following particulars :— 

i. The depth and nature of the tillage, and its cost per acre, including 

the various items of expenditure for each kind of work. 

ii. The age of the machine and the amount paid annually for repairs: 

the nature of breakages andjheir causes. 

iii. How far, by the adoption of steam cultivation, the drainage of 

strong lands has been assisted, and the cropping of the farm been 
VOL. III.—S. S. H 
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changed—^more especially to Tpliat extent autumn cultivation ha& 
increased the growth of green crops, and the productiveness of the 
soil. 

iv. The number of wording days on which the engine power has been 
used for the purpose of steam cultivation on or off the farm. 

V, The number of days on which it has been used for other purposes on 
or off the farm, the nature of the work done, daily cost and amount 
charged when let on hire. 

v5. The number of days lost by breakage and other causes, 

vii. In the case of steam-ploughs, &c., let out for hire, what loss of wages 
has occurred from the non-employment of the men, this being an 
item of expense against the apparatus, 

viii. The most economical mode of supplying water for steam culti¬ 
vation. 

ix. Tlie best method of arranging and forming roads and headlands 
for steam cultivation. 

Committee No. 1 consisted of:— 

1. Mr. Howard Reed. 

2. Mr. John Hemsley, of Shelton, Newark, Notts. 

3. Mr. John Hicldn, of Dunchurch, Rugby, Warwickshire. 

To the first-named gentleman was entrusted the duty of 
drawing up their Report. 

To THE President and Council of the R.A.S.E. 

Your Committee No. 1 completed their duties in 22 days, 
having in that period visited 36 farms. 

With one exception they were welcomed with the greatest 
cordiahty, and every facility was given them for the prosecution 
of their enquiries. 

They have considered it desirable generally to furnish a short 
report of each visit; to these reports they have appended a few 
general conclusions drawn from what they have seen. 

The Reports will not follow the order in which the visits 
were made, but will be more conveniently distributed into three 
classes, one for Heavy-land farms, a second for Medium soils, 
and a third for Light-land farms. This arrangement, your 
Committee are aware, will break up the continuity of the narra¬ 
tive, but in as far as it will best subserve the practical objects of 
the enquiry they consider it preferable. 

Your Committee beg leave to prefix to the Reports a few remarks 
relative to the circumstances under which they made their inves- 
tigations, and the special di£S.culties which met them in the 
prosecution of their duties. Their labours commenced on the 
3rd and terminated on the 27th of September. Throughout 
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this period there was one day only in which rain did not 
fall. It will be within your remembrance that the latter part 
of July and the whole of August had been similarly wet, 
and that the harvest everywhere was thrown backwards three 
or four weeks. The consequence was that nearly all those 
who received our visits were found to be either in the middle 
or towards the close of harvest, with nothing to show in the 
shape of Autumn Cultivation either done or doing. Notwith¬ 
standing these discouragements, it was considered advisable to 
go on. The rain was not allowed to interfere in the slightest 
degree with the plan laid down, and though in many cases it 
partially prevented the proper inspection of the farm, and in 
many more did totally prevent our seeing the steam tackle 
at work, it could not, of course, interfere with such collection of 
statistics and opinions, and such personal intercourse with the 
gentlemen visited as could be carried on under cover. For the 
purposes of this enquiry the season must be considered to have 
been singularly disadvantageous. Further disappointment was 
experienced by the general dearth of anything like accurate 
data relative to the amount of work done and the cost of doing 
it. A few instances were met with in which considerable 
attention had been given during the first or second year of steam 
tillage to drawing out a debtor and creditor statement; but 
scarcely anywhere had this method been persevered in. Its 
discontinuance, however, was almost always attributed to the 
fact that purchasers having satisfied themselves of its economical 
value in the first or second year, had discontinued a practice 
which entailed a great deal of work without any accom¬ 
panying advantage. 

To some readers it may appear to be a matter of small conse¬ 
quence that the steam tackle should be seen at work; but in 
almost every case where it was so seen, it was discovered that the 
owners varied either the apparatus or the use of it, to suit their 
special circumstances. These special changes, to overcome 
special difficulties, are either overlooked in mere conversation 
or imperfectly understood if described; being often confined to 
the mode of working, nothing hut the observing eye detects 
them, and duly appreciates their worth. Your Committee there¬ 
fore very much regret the loss of the opportunity, wherever it 
did not occur. 

It must be further remarked that the comparison instituted in 
this enquiry is only between Steam-cultivated farms. Of the 
adjacent farms nothing was seen beyond the glimpses of them 
afforded jfrom the railway or the high road. A more extensive 
survey would perhaps have shown that neighbouring farmers 

H 2 
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were content to abide by the employment of horse power, 
because they could point to fields so cultivated which did not 
show to a disadvantage beside lands tilled by steam power. 
The superiority in either case depends, not upon the power 
itself, but upon the man who wields it. Mr. Kersey Cooper 
said during the visit of the Committee to him, “ I have been 
over many steam-cultivated farms without perceiving any ad¬ 
vantage, and I have been over others where 1 have seen as many 
advantages as I can show myself. In a great many instances 
steam cultivation is not a profitable investment, not from any 
defect of power or mechanical construction or outlay, but because 
few take the advantage they should and might do from it; here, 
as elsewhere, success is only obtained when one combines business 
habits with a knowledge of scientific principles.” This remark 
entirely concurs with our experience, which goes to prove that 
it is the man, and not the apparatus, to which the results are 
mainly due. 

Much difference of opinion was encountered as to the cha¬ 
racter of the soil under consideration. Almost invariably it was 
represented as unusually heavy. For this reason one question 
asked was, How many horses do you use in ploughing one acre 
to a depth of 6 inches ? These answers corrected, where prac¬ 
ticable, by personal observations, enabled us to classify the farms 
according to the texture of the soil. 

The statements contained in each Report are simply the 
condensed results obtained from the questions put. Where'the 
Committee venture to express their own opinions or to make a 
suggestion, their responsibility for the same has generally been 
made sufficiently clear. They have been careful to ascertain the 
price of manual labour, of horse power, and of coal, &c., in each 
district, as well as the various estimates of wear and tear, main¬ 
tenance, &c., and have avoided the intrusion of what are termed 

received data.” It has not been considered necessary in every 
case to carry out a calculation exhibiting the price per acre; 
but such data have been furnished as will enable any reader 
to do this for himself. 

Section A. Heavy-Land Farms. 

No. 1, Mr. W. T. Allen, Little Stambridge Hall, Rochford, 
Essex, September 4. This gentleman occupies 3000 acres of 
land, 500 acres being grass. That part of the land which is 
moderately stiff is around the house at Stambridge. The 1700 
acres of heavy land is part of Wallasea Island, which contains 
in all 3000 acres. The soil of this island is a stiff Wue clay, 
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warped by the sea to a depth of from 7 to 10 inches. The 
section is as follows:— 

The steam-plough is useful on the home farm; it is indis¬ 
pensable on Wallasea, where 
horses cannot plough the re¬ 
quired depth. The land lies 
all or nearly so in stetches, 7 
or 8 feet wide, water-furrowed. 
Some hesitating attempts have 
been made to lay it flat, and 
these having generally failed, 
a bar is put against progress in 
this direction. The fact is that 
the initial work of drainage 
remains to be done, as is often 
the case in Essex, owing to a 
conviction either that there is 
no fall, or that the clay will 
not permit of the descent of 
rain-water. The farm lies well 
for steam; the fields are large, 
and some have been made 
larger by the removal of fences. At home a good supply of 
water is obtained from ponds; in Wallasea from five artesian 
wells, which produce water of excellent quality. Great changes 
have been effected in the system of culture; bare fallows every 
sixth year have been abandoned, Italian lye-grass or tares now 
take their place. These are mown for cattle soiled in the 
yards. Sheep are kept—^not a breeding flock, but hoggets pur¬ 
chased in spring and sold before winter in store condition. Mr. 
Allen spoke very confidently of the increased bulk of his crops 
since the application of steam; no special comparative instances 
were adduced; but this opinion would, in Mr. Allen’s case, be 
founded on accurate observation. He experiences just those 
difficulties which any one would expect to meet with who 
attempted to cultivate by steam a heavy-land farm not previously 
drained. In a wet time, of course, the hindrances due to rain 
are increased. 

The Apparatus was bought of Messrs. J. Fowler and Co. in 
1862. It consisted of an etigine of 14-horse power, a 4rfwrr(m 
plough^' a cultivator^ 800 yards of rope, anchor, and porters; price 
lOOOZ. 

There is upon the farm anolher steam-engine of 8-horse power. 
Both are employed for thrashing, grinding, and other work. 

Repairs^ Renewals^ Wear and Tear ,—^The main expenses are- 



Top soil ? to 10 inches. 


Blue day 10 to 15 feet. 


Beach 20 feet. 


400 feet London Clay, 
through which artesian 
wells ore sunk for good 
water. 
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on tlie engine^ particularly tiie travelling parts; the drums have 
proved expensive. Since 1862,750 yards of new rope have been 
bought, and the present rope, now in its fourth season, is about 
one-third worn. The total expenses for repairs for the year 1865 
were 115Z.; the average expenses since 1862, lOOZ. per annum. 
All is kept in good repair by a first-class engineer, who superin¬ 
tends the two engines and all the machinery. 

Work do7ie .—During a day of ten hours, with plough or culti¬ 
vator, including removals, about 8 acres a day, 8 to 12 inches 
deep. Since hay-crop was harvested, to give the latest particulars, 
1st July, 1866, S23 acres have been ploughed or cultivated. It 
is observable that but for steam not 20 acres would have been 
done. This land had been under rye, grassj &c.; it is all well 
cleaned, and in fine tilth. 


r Cost of Work 


Manual and Horse-labour per day:— £. s. d. 

Engineer .0 3 0 

Engine-driver .0 3 0 

Ploughman .. .. 0 3 6 

Anchonnen.0 3 0 

Water-cjart, man and horse .0 5 0 

3 boys.0 3 0 


10 6 

■2cZ. an acre day is offered to the men as ^ 

an inducement to work, say .• .. .. 0 14 

rr £. 8. 

The coals cost per dav .0 10 4 

Oil.“ .: .0 0 8 

Eemovals .0 0 7 


0 11 7 

Mr, Allen directed us to his computations of the expenses 
between June 13lh, 1862, and 10th October, 1862. They were 
as follow 


£. s, d. 


Labour of 3 men and 3 boys, 103 days .. .. 86 18 2 

63^ tons of coal at 20s. per ton . 63 10 0 

17 gallons of oil . 3 8 0 

1 horse 103 days carting water and coal .. .. 25 6 6 

6 pairs of horses shifting from field to field .. 3 0 0 , 

10 dozen points. 5 11 0 

Skifes and porters .. .. 5 10 0 


183 2 8 

This accoimt includes some repairs, but px>bably not the engineer 
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In this time (103 days) were scarified and ploughed 562 acres, 
stoppages and removal included,—^that is, about acres per 
day; much less than the performance in 1866, after years of 
experience, and after all the land has been once deep worked. 
This comes to 6s, 6d. an acre, to which may be added 65 . 3d. an 
acre for wear and tear, maintenance, and interest on the whole 
prime cost of the tackle. The horses have not been reduced; 
but much more work is done and more crops are taken. The 
tackle has worked abroad; the charges have been 15^. for culti¬ 
vating, and 20s. for ploughing. We saw it in operation. The 
engine looked somewhat worn. The plough, cultivator, and rope 
were in a good state, and the land lay in fine style. 

No. 2. Mr. C. C. Harvey, Foulness Island, Soulh Essex, 
September 4. To gain this farm we passed through Paglesham 
from Stambridge, and took the ferry-boat down the Roach and 
Crouch rivers, over the oyster-beds, some three miles, to Mr. 
Harvey’s landing-place. The island contains 5000 acres. On 
this space 600 people live in very primitive fashion. It seems 
scarcely credible that the post should take a week now to reach 
any point in England and Wales from London; yet the letter 
which we forwarded to announce our visit only arrived the day 
before we made our appearance, and had certainly been six days 
on the road. The island has another approach from Southend 
by thej Maplin sands, which are about to be flooded with the 
sewage of London The culvert that is to bring it will cross the 
Roach near this farm, and will run across the island. 

The 2 feet of staple consists of a series of deposits, marine and 
fresh water, lying upon the London day, which is found at a 
depth of about 40 feet, the intervening strata being sand, gravel, 
and blue clay. As with Wallasea (No. 1), the London clay is 
pierced for good water in numerous places by Artesian wells, 
from 300 to 400 feet deep. Mr. Harvey’s farm is so supplied. 
Two-thirds of the island belongs to Mr. Finch, a Rutlandshire 
squire. No permission is needed for grubbing hedgerows or 
felling timber, for the fields, which are large, are divided by 
ditches, and trees, if ever they did exist, now form a carboniferous 
deposit far below the chalk which underlies the London clay. 
Our acquaintance with the farm was made during our efforts to 
gain the house from the river-bank through a pelting rain. The 
scene was dreary in the extreme; it was one in which no heart, 
save lhat of a duck or a heron, could take pleasure. Our observa¬ 
tion tended to confirm what Mr. Harvey told us of the strength 
of the soil, namely, that three horses had quite enough to do in 
turning a furrow-slice 7 to 8 inches deep. Mr. Harvey does not 
agree with his neighbour, Mr. Allen, in the unprofitableness of 
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diainage-works; but an obstacle presents itself to deep drainage 
in the defective outfall which is regulated by the cill of the sluice 
in the river-bank, which is only 5 feet down. Drainage, how¬ 
ever, in Mr. Harvey’s opinion, does not do away with the neces¬ 
sity for stitches and water-furrows. The course of cropping in 
the neighbourhood is as follows :—clean fallow, mustard, wheat, 
clover, wheat, beans, wheat. By means of steam Mr. Harvey 
now produces roots, and gets a tare-crop between the wheat- 
stubble and turnip-crop. 

The Apparatus^ manufactured by Messrs. Fowler, was bought 
in the autumn of 1862. It consists of an engine of 14-horse 
power, double cylinder, traction, a 4-furrow plough, fitted 
as a cultivator, 800 yards of rope, an anchor, porters, &c.; price 

9007. 

Repairs^ Renewals^ Wear and Tear .—During the first year the 
repairs are said to have been ‘‘ frightfulevery conceivable acci¬ 
dent occurred; never a day passed without a smash, or a breakage, 
or without serious delay. But Mr. Harvey stuck to the machine 
through all adverse circumstances, trained himself and his men 
to use it, and has outlived the jeers of those who are always ready 
to depreciate the efibrts of men of progress. Breaks and delays 
are now never known. No account of repairs has been kept. 
We were presented with a rough estimate—lOOZ. in two years., 
The great loss has been with the travelling parts of the engine, 
especially the clip-drum. Rope in a soil which has no pebbles 
does not wear much. Of new rope only 250 yards have been 
required. 

Work done^ its Cost, and Mode of doing it —During a day of 
ten hours about 8 or 9 acres are ploughed, not including stoppages 
or removals. The mode of preparing for the green and root crops 
is as follows :—^wheat-stubble, broken up and crossed by steam, 
horse-ploughed, sown with tares, tares fed off with sheep, tare- 
stubble scarified and ploughed 16 inches deep by steam. This 
produces a far better seed-bed for seeded mustard than can be 
gained by those who depend simply on horse-power, and allows of 
the extra crop. Work can be usually prosecuted from May till 
October. The apparatus was not bought for his own farm merely, 
but to work on neighbouiing farms, like the thrashing-machines, 
of which he owns several. He has been doing a little contract- 
ploughing, at 12a an acre, 9 to 10 inches deep; but is dis¬ 
appointed in the demand, even at this low rate. From what has. 
been said it may fairly be supposed that enterprise is a rather 
rare quality on Foulness Island. Mr. Harvey expressed a desire 
for the 2-engine system, so that he might dispense with the 
anchors, gain a direct pull on the implement, and move from^ 
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place to place with facility. The following is a copy of a 
paper, prepared by Mr. Haiwey, to show what has been done 
since July, 1865;— 

August, 1865.—Steamed in 17 days 113 acres, or 7 acres per day, 10 to 12 
inches deep: 3 men, 5s. per day each; 2 boys, 2s. per day; Is. lOd. extra 
divided amongst the company. 

Total manual-labour. £26 10 2 

September and October, 1865.—Steamed 162 acres in 40 days, or 4 acres per 
day, same average depth as above1 man, 3s. M. a day; 2 men, 2s.; 2 
boys, Is, 6(Z. each; lOd. per acre extra distributed amongst the company. 
Total manual-labour. £27 15 0 

June, &o,, 1866.—Steamed 151 acres in 36 days, or 4J acres per day; 1 man, 
3s. 6(^. per day ; 2 men, 2s.; 3 boys, Is. 2d per day; lid per acre distri¬ 
buted amongst the company. 

Total manual-laboiu*. £26 14 5 

July, 1866.—Steamed 100 acres in 25 days, or 4 acres per day: 1 man, 
3s. 6d; 2 men, 2s.; 3 boys. Is. 2d per day; extra, lid per acre. 

Total manual-labour. £18 6 3 

Coal, 1?. per ton home ; consumption, 15 cwts. per day of 10 hours. 

The farm, which consists of 300 acres, though nearly all 
arable, is not of sufficient extent to employ so large an ap* 
paratus. 

Mr. Harvey laid particular stress on the value of copper fire¬ 
boxes and brass-tubes, such as those sent out with some of Ran- 
some’s engines, particularly when the water is apt to leave a large 
deposit. He spoke of engines so fitted, which having been in con¬ 
stant work since 1857, without repairs in tube or fire-box, are 
now as good as they were the day they came from the Orwell 
Works. The di&rence in price between copper and iron in an 
engine of 7-horse power is 50?. When done with, the metal is 
still valuable. 

No. 3. The Right Hon. the Earl of Leicester, Holkham, 
Norfolk, September 11. In February, 1861, Lord Leicester 
purchased a set of tackle for a farm of 500 acres of land just 
reclaimed from the sea, which so late as 1857 was under water. 
The soil, like all alluvia, is without stones. About two-fiftbs 
of llie area is a heavy blue clay thinning out to a sand on one 
side of the farm. The subsoil is clay. The rest is being 
clayed. Two horses plough 3 roods a day 6 to 7 inches deep. 
A great deal of preliminary work had to be done before the 
land was fit to receive horses. Creeks had to be filled up, 
hollows levelled, ditches cut dividing the area into square plots, 
roads constructed, and drains made. When this was done steam 
was applied. The fields are of such dimensions, 280 yards square,, 
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that 600 yards of the rope exactly suits. They are uniformly 
cultivated from the roads. The under drainage is done at a 
depth of from 2 to 4 feet, 12 yards apart in clay, 24 in sand. 
Water is plentifully obtained on the land side of the old sea- 
bank, and is of good quality. 

Of this 500 acres, 260 acres only had been cultivated by steam 
up to December, 1862, when the bank broke, and the sea regained 
possession. Until March, 1864, nothing could be done. When 
the sea was again excluded, the land was long too wet to work. 
Since that date steam has been used to great advantage. 

The Apparatus was bought of Messrs. Fowler in 1861. 
It consists of an engine, bearing Kitson and Hewetson’s name, 
of 12-horse power, double cylinder, traction, 600 yards of 
rope, 1. 4-furrowed plough, 1 cultivator, and a subsoiler. 
Price 885Z. 

Repairs^ Renewals^ Wear and Tear. — W e saw the tackle at work. 
The 4-furrowed plough was carrying 3 furrows 9J inches deep, 
with 65 lbs. steam pressure. All was in a good state and 
carefully kept; the slack rope well supported. The engine is 
cleaned out once in 6 weeks; width of front travelling-wheels 
of engine 1 foot 4 inches; of back wheels, 1 foot 10 inches. 
The bush of the clip-drum, being of cast-iron, has been twice 
renewed; beyond this, there has been no considerable wear of 
the tackle. In this, as in some other engines which we in¬ 
spected, we considered that there was too small a space for dry 
steam. The engine is engaged about 170 days a year: 20 for 
thrashing, chaflF-cutting, &c,, and 160 for tillage on this and the 
park Farm. Two years ago the whole apparatus was overhauled, 
refitted with all the recent improvements. Excluding these 
additions, not more than 100/. have been expended, apart from 
the rope^ to which 600 yards were added since 1865. 

Work done^ and Mode of doing it .—The rate during a day of 
10 hours, including removals (which average 2 hours each, with 
2 horses), is— 


Subsoiling, 16 inches deep .2.] acres. 

Ploughing, 9 „ .5 „ 


Cultivating, C'7 „ .10 „ 

There were 123 acres subsoiled before the Christmas of 1865 
and 15 ploughed; during the spring and summer of 1866, 114 
acres were subsoiled and 176 cultivated. Between the harvest 
of 1865 and that of 1866, 105 days’ work were accomplished. 
In this period, however, there were 210 over hours paid for 
beyond the 10 constituting the ordinary day’s labour. The 
apparatus is not much used in the Park Farm on account of 





107 


Reed.] Report on Steam Cultivation, 


tHe clumps of trees standing in the midst of the fields. Here 
and there it has, however, been employed, and generally with 
the best results to drained land. One field was fetched up to a 
great depth with the digging breasts, so that the red gravelly 
subsoil was admixed with the staple, and so increased its fer¬ 
tility, that the barley, wheat, and clover crops have never since 
forgotten it. 

Cost of Worli, 


Manual and Horse-lahour per day:— £. s, d. 

Engine-driver .0 2 6 

Ploughman.0 2 0 

3 porter-boys .030 

1 anchor-boy .0 1 6 

"Water-cart, boy and horse.0 4 6 


0 13 6 


Average labour TJayment extra.0 4 2 

Coal .. *".0 5 10 

Oil .0 10 


14 6 

N.B .—'Men paid by the daj’’ with the following extra allowance per acre 
divided between the driver and ploughman equally:—^for subsoiling, Is. 8d.; 
ploughing, lOd; scarifying, 5d. CbaZ—Gawber Hall,’* a hard coal, 17s. a 
ton, home; consumption, 7 cwts. per day of 10 hours = 6s. lOi?. 

The smith’s.work is done on the estate. 

We were received with great kindness by Mr. Shellabear, his 
Lordship’s steward. 

No. 4, Mr. S. Linton, Long Stanton, Cambridgeshire, 
September 12.—^Mr. Linton has the advantage of farming his 
own land. The farm, which consists of 500 acres, is generally 
heavy. The arable land, about 400 acres, is ploughed by 3 
horses 5 to 6 inches deep with some difficulty. There are 
about 100 acres of a gravelly clay loam which will grow turnips. 
The farm has been drained^rom 30 to 32 inches deep, 1 J rods 
apart The fields, small in area, were thrown into high back 
lands when the farm was bought 5 they have since been enlarged 
and the lands thrown down; but owing to some difficulty in 
getting off the water, there is a disposition to return to ridge 
and furrow. The outfall it seems will not allow of deeper drains, 
but we were led to think that a little stroke of engineering would 
relieve the land of that which defeats the owner’s present inten¬ 
tions. The fields are now from 12 to 90 acres in extent. The 
supply of water is plentiful. That which is drawn from the 
wells that have been sunk is not so good as that which is obtained 
from ponds. The number of horses has been reduced from 15 
to 12, which is to 2 horses to each 66 acres. The situation 











108 


Report on Steam Cultimtion, [Eeed. 

of the farm is such as to require more than usual horse-power. 
Ten carts are kept going in harvest, and the extra horses are 
wanted for the corn-mowing machine. Fallows, which were the 
rule, have been abandoned. The course of husbandry has been 
beans, wheat, varied with clover. Mr. Linton intends to grow 
wheat every other year on the same land. The beans and wheat 
system will have to fight with weeds, which may be kept down 
by steam power, provided the present signs of a water-logged 
farm are got rid of; but they certainly could not be by the appli¬ 
cation of horse-power under any circumstances, or by steam 
power unless the land is laid dry. 

Mr. Linton could say little about increased crops. We were 
induced to think that deeper culture, rendered possible by deeper 
drainage, would allow of the production of roots to much larger 
extent, and possibly—inasmuch as this has been accomplished 
on land as heavy—the feeding of sheep. 

The Apparatus^ Fowler’s patent, was made in 1862 by Burrell. 
It consists of an engine of 14-horse power, double cylinder, an 
anchor, cultivator, rope-porters, 800 yards of rope; price 875Z. 

The engine does all the thrashing, chaflF-cutting, and grinding 
of the farm. 

Repairs^ Remwah^ Wear and Tear .—No regular account kept, 
^e engine is said to have required nothing except the draw¬ 
ing of the tubes. The greatest wear is reported to have been 
on the implements. The first rope was replaced without 
charge by a second, which has worn well and is in a very good 
state. 

Wirli During a day of 10 hours, including removals, 

8 to 9 acres with cultivator. In the autumn of 1865, 237 acres 
were broken up once, 8 to 9 inches deep. 50 acres have been 
done during the spring of 1866. 

Coet of Worh 

Manual and Horse-labour;— £. s. d. 

Engine-driver .0 3 0 

Ploughman.0 3 0 

3 anchor and porter-hoys.0 4 6 

1 boy and horse.05 0 


0 15 6 
0 9 3 
0 2 0 


16 9 

N.B.—Men paid only by the day; paid for overtime in same proportion. 
16s. €<Z. per ton home; consumption, 12 cwts. per day. 


Coal .. 
Oil 
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We saw the apparatus, but not at work. Mr. Linton was 
kind enough to point out several ingenious 
improvements of his own. Amongst others 
may be noticed the wrought-iron cultivator- 
prong and share shown at P, and the method 
of setting the slack gear in motion inde¬ 
pendent of the steersman’s weight. 

No. 5. Mr. Barton, Wood hurst, St. Ives, 

Huntingdonshire. Sept. 13.—Mr. Barton 
is a good specimen of a thoroughly practical 
man, who though not given to change or to 
new-fangled notions, embraced steam be¬ 
cause he saw in it the means of working a heavy-land farm 
to advantage. He is a cowkeeper, provides the London market 
with milk, so that it is a matter of importance to have 
abundance of green cropping. The land belongs to Mr. 
F. Annesley. It consists of 700 acres, 500 of which are 
arable-land of so stiff a texture that sometimes 6 horses are 
required to plough 6 inches deep. The under-drainage was 
commenced before steam was introduced. Half the farm is 
drained 4 feet deep. Experience has established the great worth 
of deep drainage followed up by deep cultivation. A great deal 
of the land is now ploughed on the flat. The subsoil is a 
gaulty clay. The average size of fields is 30 acres. The 
hedge-rows, which are kept low, are tolerably straight. The 
fields are undulating and devoid of timber. The 4-course 
system of cropping is observed: 1st.—Wheat. 2nd.—^Turnip- 
seed, toes, or peas. 3rd.—Barley, oats, and part wheat. 4th.— 
Two-thirds seeds and one-third beans. 

Red clover is taken once in 12 years. Dead fallows were dis¬ 
pensed with when steam was called in; all now is in cropping. 
The land was formerly tilled by 27 horses, or 2 horses to 58 
acres ; 20 are now kept The water is good and abundant, save 
in dry weather, when it has to be fetched 2 miles. It is obtained 
from storage ponds supplied by drainage. 

The Apparatus was mainly bought of Messrs. Howard in 1862. 
It consists of an'engine of 10-horse power, made by Messrs. 
Hornsby, and valued at 280?. They received in exchange for 
it an 8-horse power engine of their own make, and allowed 
65?. for the old engine. 

The other mcmhers were a cultivator, windlass, 1400 yards) 

of rope, &c,:—^Piice.j 

Extras . 20 



Repairs^ Renewals^ Wear and Tear, —^The repairs of the engine 
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are estimated at 30Z. a year, of which only one-half is charged to 
cultivation, the engine being otherwise employed. The repairs 
are greatest on the rope and the snatch-blocks. In 1864, 800 
yards of fresh rope were obtained of excellent quality, and last 
spring 800 yards more. 

Work done^ and Mode of Working .—During day of. 10 hours, 
first time over with 3 tines, removals included, 7 acres; with 5 
tines 10 acres, 6 inches being about the greatest depth—“ quite 
deep enough.” The steam pressure averages 53 lbs.; the 
removals take 6 horses 4 hours. Notwithstanding the continuous 
rain since harvest, we found during our walk across the farm that 
fully 180 acres had been broken up after the crop. A consider¬ 
able portion of this had grown turnip-seed, and the apparatus 
was engaged upon it all the harvest. We visited no farm on 
which the tackle had been so efficiently used during the pre¬ 
ceding 3 months. The land so treated was lying in a fine rough 
state, and, like the reedy stubble, presented a very clean face. 
The engine was working when we saw it, and the tackle, with 
the exception of the cultivator, which was weak and strained, was 
in a fair state. Mr. Barton uses two snatch-blocks and anchors 
on each headland, and was about the first to do so. By this 
means he avoids stoppages. He has also introduced two small 
wheels in the framework of the snatch-block to facilitate its 
transport. To prepare for roots, the wheat-stubble is broken up 
by steam in the autumn, then manured and ploughed with 
horses. The remaining operations depend upon tie state of the 
weather. A plough is “ much wanted,” so that the engine may 
be at work when the cultivator cannot be used. 

Co^ of Work .—This is estimated by Mr. Barton at 6^. an acre, 
besides interest and depreciation; of this sum rope costs Is., and 
“other repairs” 2s. per acre. An average year’s work is about 
400 acres of tillage. The first rope was bad, and cost I 5 . 6d. per 
acre. The manual and horse labour costs— 


£. s. d. 

En^ne-man .0 3 0 

Windlass-man . .. 030 

Ploughman.0 12 

2 anchor-men .034 

3 boys.02 2 

Water-cart, boy and horse.0 3 2 


0 15 10 

Oil .0 10 

Coal .0 8 6 


15 4 

N.B.-iPhe men work now by the day. The first 2 years they worked by 
the piece, 2s. 6d. an acre divided amongst them, but they could not agree. 
Consumpdon of coal, per day of 10 hours, 10 cwts. 7s. 3id. 
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Mr. Barton thinks that the possession of 300 acres of such 
land as he farms would justify a man in attempting* the use of 
steam. The horses he sold gave him more than 100?, towards 
his apparatus. Something more might be realised by the sale 
of implements displaced. He uses carts for harvest, and does 
not need more than 8 to secure it The corn is stacked in the 
field. The live stock kept the year round consists of 500 head 
of sheep and 75 to 100 dairy cows. 

No. 6. The Duke of Manchester, Kimbolton, Hunts, Sept 
14. This farm consists of 700 acres—210 arable, 490 pasture. 
Our time was unfortunately too limited to allow of a visit to the 
farm, which is some distance from the steward’s office. At 
Kimbolton station, 3 miles distant from the Castle, there was no 
vehicle to be had to convey us, so that the time that we should 
have passed upon the farm we were obliged to spend in walking to 
it. The staple is a loam, the subsoil a loose and soapy clay con¬ 
taining chalk-stones. It is under-drained 3 feet deep, from 8 to 
11 yards apart. The depth of the drain now being cut is 4 feet. 
The high ridges are gradually melting into the furrows, and the 
fields are fast being worked on the flat. The land is such as 
requires three horses to plough SJ roods a day 6 inches deep. * 
Great improvement has been made in the size and figure of 
fields. The farm was partly taken out from forest land twenty 
or thirty years ago. The fields were then from 3 to 12 acres.. 
They now average 25 acres; the hedgerows are being straightened 
and divested of timber. His Grace, in thus remodelling his own 
farm, affords an earnest of what he is willing to allow, and 
anxious to see effected around him. He is beloved by his 
tenantry for his exceptional liberality. Anything like stringent 
covenants are unheard of. The tenants axe chosen for their repu- 
tation as farmers, and then trusted to farm as they please, his 
Grace being quite convinced, that if they farm for themselves, 
they will farm for him.” A clivalric attachment to their land¬ 
lord consequently runs through the tenantry, in proof of which 
stands prominently out the dashing regiment of volunteer cavalry 
in which they are proud to find a place. This feeling is 
nourished by various acts of considerateness; for instance, the 
Duke has allowed his steam-tackle to go out now and then to 
break up a stubborn lot of land for a tenant with rather stubborn 
prejudices, and generally the result has been to educe a voluntary 
application for the taclde the following year. The 5-course of 
cropping used to be adopted; the roots consumed partly off, 
partly on the land, but has given way since the introduction of 
steam to a course of 8 shifts—roots, oats, beans, wheat, clover, 
oats, beans, wheat. Clover could not be grown before deep 
tillage by steam. None of the land can be trodden with sheep 
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in the winter: 25 acres of clover and 25 acres of roots are taken 
year by year, the clover-hay being consumed with the roots. 
The supply of water is plentiful, and the water good. When 
the steam-share or tine has well shattered the subsoil to a depth 
of 15 inches from the surface, the drainage is perceptibly 
improved. The texture of the land, too, is so changed that roots 
can now be grown where no roots were grown before, and half 
the root-crop is now fed on the land up to January 1 st, after 
which the sheep are removed. 

The Apparatus, bought in April, 1859, from Mr. Smith, 
consists of the two cultivators, windlass, rope, &C .5 price 200Z., 
to which has been added a home-made 7-tine cultivator; the 
previous engine of 7-horse power, bought in 1851, was exchanged 
1863 for the present 10 -horse power double-cylinder engine, 
valued at 300Z., and made by Clayton and Shuttleworth, who 
allowed 50Z. for the old one. The engine is employed nine 
months in the year thrashing, grinding, and sawing timber for 
the estate. 

Repairs, Renewals, Wear and Tear ,—The original rope, of 
1400 yards, has been supplemented by 1000 yards; 800 yards 
have been used up, and 1600 yards are therefore left, which 
are calculated to last two years longer. The old anchors 
and porters have been replaced by new and improved ones. 
The farm-bailiff, Mr. Wallis, estimates these expenses at IZ. 
per working day. He considers the repairs are less than in 
doing the same work with horses. A smith employed on the 
premises does the repairs. The breakages are principally caused 
by the tree-roots. 

Work done, and 3fode of doing it ,—The first operation, 5 acres 
per day, 12 inches deep; the second, 8 acres, 8 inches deep, 
removals being included in both cases. 

The following Table shows the number of days’ work in each 
year. The average work per day is 6 acres:— 


Year. 

lX'.ys. 

Acres. 

1859 .. 

.. t>JL .. .. 

ISO 

1860 . 

.. 45 .. .. 

270 

1861. 

• • aasp 

342 

1862 . 

.. 59 .. .. 

345 

1863 (new eir^iiu) ,. 

.. 47 

282 

1864 .. .. ' .. .. 

.. 47 .. 

282 

1865 . 

.. 56 .. .. 

336 


K.B.—A much larger amount of work would have been done had the 
apparatus comprised a plough, which is ‘‘much wanted.” 

Cosf of W(pk .,—Formerly the wort used to done by the day. 
Piece-work is esteemed much better. His Grace finds coal. 













113 


Eeed.] Report on Steam Cultivation. 

water, horses for removal and one for water-cart. The work is 
let to the engine-driver (who was formerly a team-driver), the 
windlass-man, and the ploughman, who are paid 3s. an acre 
first time over, 2^. the second time over. The men find all 
manual labour, even for removals. In harvest-time they receive 
Is. extra. The general rate of wages in the district is from II 5 . 
to 125 . 

The coal used, “ Derby Hards,” price I 65 . a ton home; con¬ 
sumption, 10 cwts. per day of 10 hours. These lltdllhs “ thrown 
together shows the cost of a day’s work to be— 

£. 8. d. 


6J acres at 2s. 6c?. (average) . 0 16 3 

Boy, horses, water-cart . 0 5 0 

Coal, 10 cwts.080 

Oil. 0 0 9 

Wear and tear and interest. 10 0 


* 2 10 0 

The last item Mr. Wallis, in a subsequent communication, “ con¬ 
siders excessive,” resting his opinion in part on the fact that the 
engine does three times as much of other work as of culti¬ 
vating. 

The horses are reduced by two. Six are now kept for the 
farm (two to 70 acres) and six for the estate. Those now re¬ 
maining have much easier work. Eight of the number are 
mares, which produce four or five foals; they are turned off at 
foaling-time, and taken up for harvest. . 

In comparing horse-labour with steam in the case of deep 
work, where many horses have to work together, there is no 
doubt about the advantage of the latter. The Marquess of 
Tweeddale’s great plough, worked with twelve horses, got over 
about half an acre a day. The 7-horsepower engine did 3 acres 
at the same depth with 50 to 60. lbs, steam-pressure, 

Mr, Wallis considers that farms of 400 acres would pay for 
steam-tackle. His experience at Kimbolton shows that not only 
is the yield of com increased 4 bushels per acre, but that its 
market value is increased 2 . 9 . a quarter. The staple is deeper 
and better mixed with subsoil, and produces a straw stout and 
upstanding. The root-crops are also better. Work is not only done 
with greater dispatch, but with greater certainty. It was once 
’ difficult to say when four teams would finish a 20 -acre field ; but 
with steam the time of finishing can be stated within an hour. 
All correlative work is quickened, and the men had rather work 
with the tackle than with horses. 

The objections urged against the use of steam in this neigh¬ 
bourhood are mainly four in number: 1 st, outlay of capital 
2nd, the impossibility of reducing the number of horses ; 3rd, 
VOL. III.—S. S. I 
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the smallness of enclosures; and 4lii5 the abundance of timber. 
As to the third and fourlh objections, we refer to the report of 
Mr. Front’s estate improvements, which show the gain that 
would result to the landlord were he able and willing to remove 
the obstacles that now impede the use of the steam-plough. The 
second objection arises, in our opinion, out of an erroneous mode 
of looking at the question, as we have shown elsewhere. 

No. 7. Mr. George Armstrong, Graffham, St. Neots, Sep¬ 
tember 14. This farm, occupied by a spirited young man, 
come of a race of practical farmers, lies a few miles from 
Kimbolton, and is a portion of the Duke of Manchester’s 
estate. It consists of two homesteads and 750 acres, 170 
acres being grass. Mr. Armstrong has held it fourteen years. 
The soil may be termed a hungry clay on a clay subsoil, 
difficult and expensive to work, and enough to ruin any man 
who did not employ steam. Ihe farm extends over an undu¬ 
lating hilly district, the buildings being at one comer of it. 
The hedges are low, divested of timber; and the fields, well 
supplied with good pond-water for the engine, have been enlarged 
for steam, and now vary from 12 to 50 acres. The land is 
under-drained 3 feet deep, the drains being from 5 to 8 yards 
apart. The 4-course system cropping prevailing before the 
introduction of steam—namely, 1, dead fallow; 2, barley; 
8 , seeds or beans; 4, wheat—has given way to a 5-course, barley 
being introduced after wheat, and roots substituted for dead 
fallow. The yield by this means is very much increased. The 
yield of wheat is now from 4J to 5 quarters, and roots can be fed 
on land which aforetime would not produce them. The land 
used to support 250 ewes; we found there 700 sheep; the stock 
of sheep, the year round, is 500. In place of 25 horses, there 
are now 16, or 2 to 72 acres, which is still a somewhat high 
proportion. But four of these are mares breeding every year; 
and all are kept fresher and better at less cost. They used to 
have 1 peck of corn a day: From May to September this year 
they had no corn at all.” It may be affirmed that half the com- 
biU for the remaining sixteen is saved. Carts are used in harvest. 
Mr, Armstrong feels assured that he could not have stood hi s 
ground on this farm without steam. We were very much pleased 
with the appearance of the farm. The abandonment of dead 
fallow, and the quick succession of crops, which might have 
favoured weeds, has not been allowed to do so. 

The Apparatus was bought of Mr. Smith in 1858. It consists 
of one 3 and one 5-tined cultivator, 1400 yards of rope, windlass, 
porters, extras, &c., 220/.; an engine of 8-horse power, double 
cylinder, manufactured by Clayton and Shuttleworth, 2501. 

2%e doTie, md Mgde of worhingr^Vmt time over from 
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4 to 6 inches deep, including removals, about 6 acres; and 
8 acres the second time over, the same depth. About 200 acres 
of ground are broken up every year, and much of it is twice 
done. The apparatus is almost exclusively used in the autumn. 
Mr. Armstrong does not care about it before. “ The moment 
after the corn is off we begin; work all harvest from 5 o^clock 
till 8 P.M.” Eighty acres were done since harvest, in spite of 
wet. The steam-pressure is seldom above 70 lbs. The mode 
of preparing for roots is as follows: the wheat-stubble having 
been manured is broken up at two operations in autumn, and in 
spring it is stirred once or twice. If Mr. King’s experience 
were available here, one autumn operation would suffice. 

Cost of Worh 

£ s c7 

Manual and horse lahour per day:— .... 


Engine-driver .0 3 0 

5 men, 2s . .. 0 10 0 

1 boy and horse.0 5 0 

0 18 0 

Coal .0 8 3 

Oil .0 10 

Total. 1 7 S s= Ss. lOSd. per acre. 


17.B.— 3d, an hour is jiaid for all hom-s beyond lOJ, 

Mr. Armstrong’s estimate of the cost of cultivating an acre 
stands thus, interest being charged on three-fifths of the cost of 
the engine, and on all the tackle, and 400 acres being talcen as a 
year’s work;— 

. 8. d. 

Depreciation 10 per cent, on 370?. divided over 400 acres .. 1 10 


Interest 5 per cent.0 11 

Eepau-s of engine and apparatus (30?.).1 6 

Maintenance of rope .18 

5 11 

Laboiu, coals, and oil .. .. .. 3 10£' 

Total cost per acre.. .. 9 


Five ropes have been bought in all, the two first iron, the rest 
steel; the last, bought in 1866, is expected to last till 1868. 

Breakages mostly occur in snatch-blocks. The tackle is in a 
good state. It has been let out, but has been so badly treated 
that it is never to go again ofi* the farm. The second year about 
300 acres of contract-work was done, the two opeiatioxis for IZ. 
an acre. The price was then raised to 17. IO 5 . 

Mr. Topham, a near relative to Mr. Armstrong, occupying an 

I 2 
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adjoining farm cultivated by steam, informed us that he worked 
by the piece, and paid 2s, per acre for 3-tine, and I 5 . 
for the 5-tine scarifier, including all expense incurred in re¬ 
movals, save the horse-power required. 

The coal used is termed “Hucknal Hard,” price 14s. per 
ton at home ; consumption, 12 cwts. per day of lOJ hours. 

No. 8. Mr. Cranfield, Buckden, Hunts, September 17th. 
This fine farm of 1000 acres has not long been rescued by the 
Ecclesiastical Commissioners from the dominion of wood, scrub, 
and weed. Under their hands it was drained 4 feet deep 10 
yards apart, bisected by a good main road, laid out in square 
fields, a new house and homesteads were built, and all was 
placed in the keeping of a spirited and intelligent man. The 
property then passed into the possession of the Bishop of Peter¬ 
borough. Fully 600 acres of the land is stiff and loamy—what 
is termed ‘^woodland,” with clay subsoil, intermixed with chalk 
stones. Three horses plough an acre, 6 inches deep, in 10 hours. 
The remaining 250 acres are easily ploughed with a pair of 
horses. The water is good. Part of the land drains into a 
large reservoir, and 5 wells have been sunk to supplement the 
natural pond-supply. Mr. Cranfield, although he sees no benefit 
from Steam Cultivation to drainage, confesses that he grows 
roots on land that never produced them formerly, and feeds them 
off too. He grows 150 acres of roots, and has never lost a crop 
on this stiff land since he has employed steam. That double the 
com is grown, compared with the produce of the same area a 
few years ago, is not a result that can be attributed entirely to 
steam—the large head of stock, averaging 1000 sheep and 200 
beasts, has something to do with it—and the expenditure of 
about SOOO/. per annum in cake, corn, and artificial manure, is 
not an item that can be omitted from the calculation. The 
work on this farm is said to be never in arrear, “ nothing is left 
to be done in the spring.*’ The 4-course system of cropping is 
generally observed in the district. Mr. Cranfield is impatient 
of this restriction, it being his opinion that those who have 
enterprise to farm up to the spirit of the time, making large 
outlay in artificial manures, feeding stuffs, and machinery, should 
farm with unshackled hands. It is not to be supposed, he says, 
that a man will lay down money in this manner if he is pre¬ 
vented from doing as he likes, “One hundred acres of my 
land is in roots, one hundred and sixty in seeds, and the 
rest is corn. Putting what I do into the land I must and will 
farm as I please.” He considers that a yearly tenancy and 
the 4-course system are antagonistic to steam culture. If the 
land becomes too strong to grow crops that will stand, some 
change of rotation must be introduced to tame it. Where a head 
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of stock as large as that of Mr. Cranfield is kept, the land must 
be in such a high condition as to render 2 white straws in 
succession the only safe course to be followed. The size of the 
farm was at first 570 acres; horses were kept; on the addition 
of the steam tackle 175 -acres were bought, and still another 50 
acres were subsequently put to the farm without adding to the 
horse power. A little later 204 acres were united to the fore¬ 
going, and 4 horses more were found necessary, Mr. Cranfield 
notes no difference in feeding or in work, does a great deal of 
scuffling with horses, which is heavy work. Harvest, he says, 
he could get through with 20 horses—he carries his crops 
on carts. 

The Apparatus was bought of Mr. Smith, in 1858, at the 
Chester Meeting. 

The engine of 10-horse power, double cylinder, portable, was 
made by Butlin, and bought in 1861. The first engine of 
8-horse power was worked 3 years, and with the addition of 
100/. was then exchanged for the present one. The culti¬ 
vator, windlass, rope, and porters, were bought second-hand for 
160Z. 

Repairs^ Renewals^ Wear and Tear, —There have been 4 ropes. 
The first 2 were defective. The 4th is the best, it has lasted 2 
seasons. The engine was repaired in March last, the tubes only 
were drawn, and the boiler patched. The cost is about 10/. 
u year, the half of which must be debited to thrashing, grinding, 
&c. The total wear and tear, exclusive of interest, upon the 
entire apparatus, is 4s. 6d. per acre. 

Work done and Mode of doing it, —^The first operation, 8 to 9 
inches deep, removals included, 6 acres per day. About 230 
•acres (1st operation) are broken up by steam every year. This 
work is done in and after harvest The preparation for roots is 
as follows:—the stubbles, having been manured, are broken up at 
one operation, 8 to 9 inches deep, in the autumn. When spring 
comes horses do the cross cultivation. The roots are generally 
grown with cwts. of superphosphate and 1 of guano, but of no 
dung. The drill is used to put in wheat after beans, and 
barley after roots. Mr, Cranfield does not play with his appa¬ 
ratus. He uses it to break the neck of his work. He contents 
himself with doing merely the first operation, and leaves the 
second to be done by horses, under the strong conviction that they 
do this work much cheaper. The cross cultivation is inva¬ 
riably done by horse power. To work the farm as he now 
does he would require 40 horses if unaided by steam. Were 
one-fourth of the farm a dead fallow every year, he would keep 
fewer horses; but the fact is that he does much more than he 
did. The drill (Smith’s) works admirably. 
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Cost of WorTi, 


^VTanual and Iiorse labour:— £. s. d. 

1 engine-man .0 2 10 

Ploughman.0 2 4 

4 anchor-men . 08 0 

1 boy and horse. 05 0 


0 18 2 

Coal ..0 13 0 

Oil.0 2 0 


1 13 2 

IT.B.—The daily wage in the neighbourhood is Is. lOd, Coal—“Huoknal 
Hai-d,” 16s. per ton; consumption, 16 cwts. per day of 10 hours. 

He considers that he has quite enough land to employ a set of 
tackle fully. Were he to hire another farm he should certainly 
purchase another set. He thinks 400 acres of arable land suffi¬ 
cient to justify such a purchase. We found the tackle at work. 
Like the entire farm, it gave indications of being in careful 
hands. 

No. 9. Mr. E. Roberts, Berden Hall, near Bishop Stortford, 
Essex, September 19, 1866. This is again a good farm, on 
which steam cultivation appears to advantage. Things are well 
done, and farming is carried on for profit and to profit. In all 
there are 750 acres, 70 acres being pasture. Of the arable por¬ 
tion, 500 acres are such that 3 horses will barely plough an 
acre 6 inches deep. The land rests on the chalk. Over a large 
portion of this is stretched a layer of blue and white clay, 
and over this, with various depth and incline, lies a loamy staple, 
more or less partaking of the character of the stiff subsoil. This 
subsoil, being retentive of water, requires drainage, and has been 
drained to a depth of 30 inches, the drains being 17 to 18 feet 
apart. JVXr. Roberts considers that the results of steam are very 
perceptible in improved drainage. One part of the farm, about 
250 acres, called the Potash Farm, belongs to Mr. Robert Gos- 
ling, well known in the financial world. Five hundred acres, 
called the Hall Farm, belong to Christ’s Hospital. Mr. Roberts 
entered into occupation in 1852; he has since reclaimed 80 
acres of woodland, at the expense to the landlord of about 201. 
per acre. 

The labour account amounts annually to 1100?.; the rent to 
1000?.; tithes nearly 200?.; and rates about 150?. 

The heavy land is farmed thus;—^wheat, oats or barley, seeds, 
wheat, beans. 

The favourite rotation for the heavy land used to be wheat 
and beans alternately, with an occasional plain fallow. Since 
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the stea.m-ploTigh has been used ihe summer fallow, has been 
abandoned. The Potash Farm, which is most of it light land, is 
cropped upon the 4-course system, 

Mr. Roberts states that he has been able to dispense with 8 
horses; the number now kept being 14, which is equal to 2 horses 
to 96 acres. These remaining horses hare been lightly worked, 
kept in better condition, and at,less expense. The farm labour 
is also more advanced, and kept to the season. When the wheat 
sowing is going on the steam-plough is stirring the land intended 
for green crops. The work is better done, and the soil lies 
drier during the winter, is ready early in spring for seeding, and 
is surer of producing a root-crop. Of the crops generally, he 
remarks that they are increased; also that the use of improved 
machinery necessitates the employment of more manual labour, 
and that of a superior quality. The water supply is plentiful 
and good. The fields have been much enlarged: they are now 
from 10 to 120 acres. The example here set may induce 
neighbouring landlords to give some encouragement to steam 
cultivation, or at least to allow some fences to be grubbed 
up. 

The Apparatus was bought of Messrs. Fowler in the autumn of 
1860. The engine was one of the first six made by Kitson and 
Hewetson of Leeds, It is of 10-horse power, double cylinder, 
traction. A 4-furrow plough, 7-tine cultivator, 800 yards of 
rope, anchors and rope-porters, completed the set, at a cost of 
780Z. 

Repairs^ReneicalSy Wear and Tear. —Mr, Roberts kindly furnished 
us with the following ample details, by which it will be seen, 
that while the repairs have been heavy, much of the outlay has 
been due to the substitution of improvements which have followed 
closely one upon another. 


£. s. c7. 

1860.—^First outlay for engine, plough, anchor ropes,)^ 

and porters ., . .. ,, .. J 

Carriage of ditto. 27 2 6 

Man to instruct roy own people . 6 0 0 


780 2 6 


1861.—500 yards of rope . 32 5 0 

New plough . 97 0 0 

New clip-drum.26 10 0 

Carriage of new plough and clip-diiim gear .. 7 4 8 

Men’s time and expenses from Leeds .. .. 30 13 6 

7 dozen shares. 4 18 0 

Slades, breasts, skifes, .; 3 18 0 


202 9 2 










120 


Report on Steam Cultivation, 


[Reed. 


£. s. d, 

1862,—Carriage of anclior . 4 5 6 

200 yards of rope . 23 2 0 

Changing anchor for full-sized one. 15 0 0 

Sundries . 5 8 0 


47 15 0 

1863.—^27ew cultivator, with extras . 86 2 3 

Carriage of ditto.. 46 2 

Ditto of other irons . 2 19 0 

Widening wheels and adding steerage .. .. 25 10 0 

Pair of plough wheels. 7 00 

50 yards headland rope . 350 

250 yards steel rope . 25 5 0 

Kew clip-drum.. .. .. 15 0 0 

New steam-gauge . 3 10 0 

Sundry irons for engine and plough, and lahourj 7 


216 8 0 

1864.—^500 yards steel rope.52 10 0 

Press pulleys for clip-drum . 5 0 0 

New pump. 40 0 

Skifes, and other parts for plough .12 11 0 

Lahour by men from Leeds repairing pump and) 32 4 6 


Carriage of irons . 09 1 


106 14 7 

6 10 0 
7 6 6 

3 2 6 

4 8 0 

5 11 0 
11 8 6 

6 0 0 


43 G 6 

£. B. d, 

780 2 6 
202 9 2 
47 15 6 
216 8 0 
106 14 7 
43 6 6 


1396 16 3 

Edwaed PlObeets, Jun. 

Work donOy and Mode of doing it ,—Ploughing (including 
removals, which occupy half a day, and engage 2 extra horses), 
from 5 to 6 acres per day, 6 to 9 inches deep; cultivating, 
8 to 12 acres, 10 inches deep. 


Stjmmaey. 


1860.—Fii’fct outlay, 
1861 
1862 

1863 

1864 

1865 


1865.—New axle to hind-wheels of engine 

Srmdries . 

Ash-pan to engine . 

Plough-irons . 

Sundries for engine . 

Shares and points . 

Lahour from Leeds, about.. 
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For roots, the stubble is broken up in tie autumn, dunged 
in the frost, ploughed by horses in the spring. If the weather 
permits, the land is deeply crossed and recrossed by steam. It 
is horse-ploughed with a very shallow furrow, to form a fine 
seed-bed ; tihe turnips are then drilled on the flat, with 2 cwts. 
of superphosphate. 

* Cost of Worli. 

Manual and horse labour: average day’s wage. Is. 8c?. 

£. s. d. 

Engine-driver . 0 1 10 .. Is. a day extra. 

Ploughman . 0 1 10 .. 6c?. a day „ 

Anchor and 3 portev-boj^s.. .. 0 4 3 

Boy, cart and horse. 0 5 0 

0 12 11 

0 12 9 
0 10 

16 8 

N.B.—Coal, ‘‘Langley Hard” and“Portland,” 17s. per ton, home; con¬ 
sumption per day of 10 hours, 15 cwts. 

We inspected the tackle, which was not working. The engine 
had just journeyed back from Leeds, where it had been repaired 
and renovated, with the plough and cultivator, at an expense of 
200/., including 40/. for carriage to and from Leeds. Over the 
engine a light iron awning has been thrown, to protect the 
works and sHeld the driver from sun and rain. 

No* 10. Mr. John Prout, Blount’s Farm, Sawbridgeworth, 
Herts, September 20, Mr, Prout, a gentleman practically con¬ 
versant with farming in Cornwall and Canada, has afforded on 
this farm a valuable exemplification of what may be done 
towards rapid land improvement, either by the owner of the 
land or by the tenant, if protected by covenants calculated to 
foster enterprise- The tenant whose capital is just sufficient 
to conduct the ordinary processes of cultivation, cannot hope to 
do what Mr. Prout has done, it is only where the occupier has 
larger powers than these, that we catch a glimpse of the revolu¬ 
tion which might be wrought on the agricultural surface of our 
island. Mr. J. A. Clarke, who inspected this farm in November, 
1865, has given so good a record of his visit, that we cannot but 
avail ourselves of it. 

“ In the autumn of 1861, Mr. John Prout purchased two farms 
near Sawbridgeworth, Herts. The land, comprising 450 acres 
of clay and strong loain upon a subsoil of drift clay and cre¬ 
taceous gravel, was undrained, except in parts by shallow thorn 
drains—extremely foul with root weeds, and so out of condition 


Coal 

Oil 
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that the farewell wheat-crop of one outgoing tenant is declared 
not to hare exceeded 12 to 16 bushels per acre. Drainage, of 
course, was the fundamental process in the amelioration. 

The two holdings in one ring-fence numbered no fewer than 
51 inclosures, averaging not quite 9 acres each; and what with 
meandering watercourses, and straggling fences of a wildly 
picturesque description, those innumerable boundaries were 
awkward for cultivation, wasteful of ground, injurious to cropping, 
and costly to keep in repair. By exchanges of plots with neigh¬ 
bouring owners, the outside fence was made rectilinear and 
symmetrical; the bill, mattock, and spade, attacked the formid¬ 
able net-work of * internal infernal ’ our note-book seems to 
have written it) hedges; tlie axe brought down the pride of 
scattered timber; and the spade, pick, and earth-cart straightened 
watercourses, filled up old channels, and excavated clean-cut, 
direct, deep outfalls instead; while five straight new roads were 
struck across the old medley of inclosures, dividing the whole farm 
into seven spacious plots of a generally quadrilateral figure. The 
work is now complete; and Mr. Prout having kindly opened his 
bailiflTs books to our inspection, we are enabled to state how 
much has been the cost of the whole; Of bushy hedge-row, 
a length of 514 chains (that is, nearly 6^ miles) was stocked, 
and the ditches alongside levelled in for an outlay of 155Z. 12s. 
Now, observe how immediate is the profit to Mr. Prout as owner 
of the soil. The abolished fences having averaged 7 yards in 
breadth (measuring between the extreme limits of the plough on 
both sides), an addition has been made to the estate of no less 
than 16 acres, now lying in strips in all directions across the 
large fields, open to every operation of good tillage and manur¬ 
ing. The cost price of the land in 1861 was 35Z. per acre, every 
item of expense included; and therefore the 16 acres gained 
represent a value of 5607. The hedge-roots were given to the 
labourers; the brushwood vras either buried in drains or used 
for burning; but the 920 trees, consisting of pollards and inferior 
timber, came in for gates, gateposts, and other stufl^ estimated 
as worth altogether about 427. Here, then, we have a present 
return of no less than 6027. for an expenditure of 1557.12^. during 
four years. . . . 

This reclamation of waste ground by the simple demolition 
of useless fences, forms a striking example of safe and quick 
profit upon an easy outlay, sure to be imitated (one would think) 
over tens of thousands of acres. The earthwork of filling up 
old watercourses, cutting 130 chains’ length of new ones, and 
levelling in a few moats, ponds, and waste places, cost 1557.12^., 
reckoning 8s. per day for a pair of horses engaged in carting. 
The area of ground thus acquired is about 2J acres, which, at 
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351. an acre, leaves an outlay of 68?. 3s. as the cost of lie 
improved outfalls for the drainage of the whole farm. , . . The 
total outlay in four years was 311?. Ss., and the return—18§ acres 
of land at 35?.—647?, 10^.; add the wood, 42?., making a total 
of 689?. IO 5 . The expense of the new grass headland patibs for 
the steam-ploughing engines does not materially alter these 
figures, for while 62 chains’ length of new grass road has been 
laid down, 74 chains’ length of old road has been ploughed up 
and added to the arable ground. 

“ This farm, once so foul, has been brought in four years into 
the cleanly condition of a well-kept garden, and during the 
last two years the whole has been ploughed and subsoiled 14 to 
16 inches deep. When we visited it last November, the whole 
of this year’s wheat seeding (223 acres) was finished, all the 
land for spring corn lay ready ploughed, and the land for roots 
was in the same forward state, requiring only the harrow and 
drill when sowing time should come, so that no heavy tillage of 
any description remained to be done until after the present 
harvest; and the perplexity of the manager was not, ‘ How shall 
I be able to get through the spring and summer work due to a 
large arable clay farm?’ but, ^What new labour can I find to 
employ my men throughout the winter and spring ?’ The former 
occupiers are reported to have kept a score of horses at work in 
tilling but 5 inches deep. Mr. Prout has done all his work with 10 
horses and a 14-horse-power Fowler engine; and having entirely 
completed the reclamation, his intention is to reduce his force of 
horse-flesh to only five good animals, which will suffice to cart ihe 
com into ricks beside the field roads; they can manage this, 
because 8 horses led the last harvest up to the homestead. The 
amazing reduction in tillage expenditure from having a thoroughly 
clean farm, further appears from the fact that, in future, the 
engine, too, will have an easy time of it, as all its work will 
occupy only about a couple of months during the entire year. 
That Mr. Prout has not spent a fortune in eradicating weeds 
and breaking up the soil to its present great depth of staple, is 
proved by the labour-book. The cost of hand-labour, including 
the wages of the steam-plough hands, the labour of stocking 
hedges, and of all the drainage, was for the first year 726?., for 
the second 1142?., the next 1020?., and for 1865 up to the 
present time, 880?. The ordinary expense of 10 horses need not 
be stated in figures; but it is necessary to say what was the 
total cost of working the steam-plough. The hand-labour is 
included in the above amounts; the water-cart horse was one of 
the ten, and is now one of the five. The coals, at 16s. to 17s. 
per ton, cost in 1861-2, 114?.; in 1863, 86?.; in 1864-5, 165?,; 
altogether, 365?. Oil, &c., cost 34Z. in the 4 years. Repairs 
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and the addition of improvements in the machinery cost 180?. in 
the 4 years. Interest and depreciation on 994?., the prime cost 
of the apparatus, inclusive of rope, say at 12i per cent, per 
annum, came to 476?. in the 4 years. Then we have the item 
of wire-rope worn out. The original 800 yards cost 84?.; 
450 yards, added in two years* time, cost 47?. 5^.; and from 
personal inspection of this 1250 yards, we estimate the present 
value at one-third, or 43?. 155.; thus leaving 87?. IO 5 . as the 
total e 3 :pense of rope consumed during the 4 years. The entire 
outlay for steam work then (besides the manual labour already 
included in the general account) is 1142?. IO 5 . in the 4 years. 

“ Ten horses, in place of the engine, would have cost about the 
same; but they would have made up only the old force of 20 
horses, that kept the staple shallow and the crops foul. Twenty 
horses, in lieu of the engine, would have cost double the money; 
but even if they could have cleaned the farm, it was utterly 
beyond their ability to deepen the 5-inch staple to treble its 
depth, and accomplish a light crumbly style of tillage, such as 
now enables the corn to be sown early in a pulverulent seed-bed, 
and green crops to grow where dead fallow reigned before. 

That the steam-tillage has developed inherent fertility in the 
soil, appears from the fact that almost all the white-straw 
crop of 1864, and most of the roots too, together with 536 
quarters of wheat, and about 300 tons of the straw of 1863, were 
sold off the farm. The sale took place by public auction; and 
the excellent character of the yield may be judged of from the 
prices made. Thus 147 acres of wheat, with the straw as staked 
out upon the land, sold for an average of 9?. I 5 . per acre; 73 
acres of barley, with the straw, sold for an average of 7?. 195- per 
acre; and 29 acres of oats sold for an average of 6/. II 5 . per acre. 

It is certainly not high manuring that has produced the good 
crops; for Mr. Prout has not applied more than 640?, worth of 
any purchased manure during the whole four years. And that a 
consumption of sheep and cattle food has had little share in the 
business, is evident from the circumstance that, in 1863, Mr, 
Prout fattened only 58 oxen; in 1864 he kept only a single cow; 
and he never has farmed until the present season either a sheep 
or pig. The horses kept numbered but eight, as two of the ten 
previously stated to have been employed represent the average of 
teams hired. The head of stock on the farms in November con¬ 
sisted of 14 bullocks feeding in barns and houses, 1 cow and 
calf, and 8 horses. 

Dr. Voelcker’s analysis shows the soil to possess a practically 
inexhaustible fund of fertility, though apparently of very ordinary 
quality, like vast areas of similar land in Great Britain ; and 
Mr. Prout might probably pursue with advantage a garden 
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management almost independent of rotations, live-stock, and 
manuring. But liis intended husbandry will prudently embrace 
the sheep-feeding of a portion of the root-crop, with probably 
a purchase of stable-manure from London in return for straw 
sold ofiF. This is one of the most surprising examples yet seen 
of the virtue of deep steam-tillage on a heavy soil, hitherto suf¬ 
fered to lie semi-utilised under a miserable, yet costly system of 
shallow culture by draft animals. But the immediate lesson 
from the case is the certainty of profit to landowners from clear¬ 
ing away those vermin-filled banks and bird-infested scrub 
fences, which are now choking up thousands of fine farms, and 
obstructing the progress of the fructifying steam-drawn share.” 

To this account, which our observations and enquiries completely 
confirm, there are a few facts to add. The land is so stiff as to 
require three horses to plough 1 acre 5 inches deep. It is drained 
3^ feet deep, 10 to 11 yards apart, and is all laid flat. The 
hedgerows are all cleared away, and the open space is divided 
into blocks by five engine-roads—a main centre-road of gravel 
and four grass-roads—from which every bit of land can be cul¬ 
tivated. The cost of this clearance is seen from Mr. Clarke’s 
sketch. The supply of water is mainly from two wells: other 
wells have been sunk at different points along the road, for the 
supply of the engine. The water leaves a chalky deposit, and 
necessitates the cleaning of the engine every fourteen days. It 
is difficult to say anything respecting the former course of hus¬ 
bandry, save that it brought but little grist to the mill. The 
present rotation of crops is trefoil fed off, oats, wheat, fallow 
(tares), wheat. This rotation has been followed since 1861, 
without manure, not even a flock of sheep, yet with increasing 
crops. All the land is under crop, be it observed, except a little 
where seeds grow; "the crops, roots, hay and all, straw included, 
are sold off. The stock is confined to eight horses and a few 
pigs. That the crops appear to increase is due to the fact that 
every fresh inch downwards opens to the penetrating rootlets 
fresh sources of fertility. This is a case of a grateful subsoil, 
whose resources have never before been drawm upon. 

At the last sale, which occurred immediately before harvest, 
223 acres of wheat, 124 of barley, and 60 of oats "had been sold as 
they stood for 3400?., to be harvested at the cost of the purchaser. 

The Apparatus was bought, October, 1861, of Messrs. Fowler. 
The engine^ made by Kitson and Hewetson, is of 14-horse power, 
double cylinder, traction, and is used also to thrash; one 4-furrow' 
plough, a 2-furrow subsoil plough, 7-tine cultivator, 800 yards 
of rope, a self-moving anchor, 20 rope-porters, and water-cart; 
price 1065?. 

Repairs^ Renewals^ Wear and Tear. —^Rope, since 1861, 780 
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yards; cost of rope per annum, 227. The heaviest repairs are 
on the 2 clip-drums. No exact account of repairs could be 
given; but we were led to believe that the whole annual expense, 
over a period of eight years, would not be more than 50Z. 

IVork done^ and Mode of doing it —^The following Table will 
give some idea of the amount of work done in 1864 and 1865. 
Since that time no account has been kept. Mr. Front has given 
us a separate account, for 1865, by which it is apparent that the 
result of 120 days’ work is 879 acres done ;— 

1864 and 1865. 
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ploughing, making their wages up to 3s. 2d per day; Id an acre when cul- 
tiyating; 4c?. an acre when suhsoiling. Coal, “ Staveley Hard,” 20s. per ton, 
home; consumption, 12 cwts. per day. 

The present horse power amounts to 8, this being just 2 
horses to 100 acres. Three of these are to be dispensed with; 
but as the requirements of harvest, when they are felt, will neces¬ 
sitate 6 to make two sets, one must be bought just before it is 
wanted. The engine-driver is a competent mechanic from 
Messrs. Fowler’s Works, who can shoe horses, for which object 
a smith’s shop has been built. 

It is scarcely necessary to state that the course here pursued 
is exceptional, and must soon come to an end. Manure will 
soon be needed. When this time comes, Mr. Prout is prepared 
to maintain a Hock of sheep, to grow plenty of roots for them, 
and to feed the roots off upon the land, heavy as it is. 

No. 11. Mr. Thurlow, Baynard’s Park, Horsham, Sussex. 
This gentleman has recently purchased this beautifully wooded 
estate, consisting of 2000 acres. A small portion of it has 
been let in small farms of 150 and 200 acres; the, remainder, 
1400 acres, are in the owner’s own hands. Of this portion 
900 acres are arable. The land had been much mismanaged, 
and was in an exceedingly poor and foul state. For pictures(jue 
beauty, nothing could be better than spreading tree, sprawling 
tangled hedgerow, and deeply-rutted lanes; but for developing 
the wealth of the nation, this neighbourhood is sadly in arrear. 
A little light has been let into it lately by the construction of a 
railway which cuts through, and has a station on the estate, and 
looks astonishingly at variance with the water-logged soil, the 
rushes, and other evidences of England a hundred years ago. 
The sunlight is des^t^ out to the land through masses of wood. 
It is intended that the fields, which were of 3, 4, and 5 acres, 
should average 30 acres. 

In prosecuting this work, about 600 acres have been reclaimed 
and rendered productive. The larger portion of the farm is 
heavy land ; and though a portion of it is on the green sandstone 
formation, 450 acres are so stiff as to require the work of four 
horses to turn half an acre a day 6 inches deep. Part only of 
the requisite drainage is done, varying in depth from 4 to 7 feet 
deep, and from 1 to 2 rods apart The benefit of deeply breaking 
up drained land cannot be disputed. The 4-course system of 
husbandry is followed; dead fallows are abandoned. Steam has 
substituted for dead fallow, barley, seeds, wheat; roots, barley 
or oats; seeds, beans, or peas; and wheat. Drainage and deep 
culture have rendered much of the land capable of carrying 
sheep. A flock of Southdown ewes, selected from Rigdens and 
other good breeders, is being formed. Nothing but the boldest 
of measures will effect the cure here needed. Half-measures and 
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timid counsels would, under sucli circumstances, be fatal to 
success; while a large expenditure, if directed with vigilance 
and judgment, must give large results. The working horses 
charged to the farm number 16, or 2 to 112 acres. When the 
same amount of land was divided amongst several tenants,- they 
kept 2 to 56. The supply of water is good—generally from 
brooks, but partly from wells expressly dug to yield it. 

The Apparatus was bought of Messrs. Howard, 1857. 

The Engine, 8-horse power, single cylinder, made by Clayton and 
Shuttleworth, portable, used in grinding, sawing, thrashing, brick- 
making, It has been driven 5 da^^s a week since 1857, and is £. 


provided with a commodions engine-house. Price . 250 

1 cultivator, windlass, 1400 yards of rope, porters, &c.250 

- 500 

Additions and carriage. 50 


550 

Repairs^ Renewals^ Wear and Tear, —Although the engine 
has been used, since 1857, five days a week, the average repairs 
were stated not to have exceeded 4Z. a year. The fire-box will 
probably last four years longer. The repairs are done by a man 
who comes annually from Clayton’s, and his own smith. The 
engine-driver, formerly a labourer, is a careful fellow. He has 
been instructed by Clayton’s men—the entire engine having 
been taken to jneces and reconstructed before him. One secret 
of the small expense may be that, the engine being provided 
with a lock-up safety-valve, ihe maximum steam-pressure allowed 
to the driver is 45 lbs. A new rope of 700 yards was supplied, 
in 1863, which will last two years longer. The heaviest repairs 
are in rope and rope-porters. 

Driven only wdlh 45 lbs. pressure, it may be considered that 
an 8-horse power engine is too weak for the work. 

WoT% done^ and Mode of doing it —^Removals occupy half a 
day with four horses and three men. A day’s work, including 
removals, is 6 acres, from 5 to 6 inches deep. In 1865, from 
April 22 to Oct. 7, 28J days, 237 acres were broken up, 63 acres 
of which were three and four times done = 8J acres per day 
average. 

Cost of Work. —^The daily wage of ordinary labourer, 2^. 2d. 
The manual and horse labour amount to IZ. Os. lOd .; the coal, 
oil, and grease to 7^. —in all, IZ. Ss. S^d. per day. The 

windlass-man, whose work is looked on as the most difiicult, 
receives 6d. a day extra. The coal is “ hard,” price 196*. per 
ton home; consumption, 6 cwts. per day of 10 hours, under 
cover, and 6 cwts. in the field. 

The tackle was not at work, but was visible, under cover, and 
in verv ffood state. 
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Section B.—Medicjm: ob Mixed-Land Faems. 

^ No. 12. September 6th we visited the farms of Messrs. Impey 
and Bott, of Broomfield, near Chelmsford, tenant farmers, who 
have worked steam in partnership. Mr. Impey occupies a farm 
of 500 acres, on which 2 horses are sufficient to turn a furrow 
6 inches deep. He is engaged with Mr. Marriage of Croydon 
in the wholesale milk trade in London, and keeps from 50 to 100 
milch-cows; has but 50 acres of grass land, and is therefore 
obliged to depend very much upon green crops. Most of the 
soil rests upon clay: there is a portion upon gravel. All the 
clay has been drained either by hand or by Eddington’s steam 
mole-plough, the latter work being 10 feet apart, 30 inches deep, 
and answering admirably. It is done by Messrs. Impey and 
Bott’s own tackle, which is also let out in the district. The 
gravel land has been drained by hand when needful. The benefits 
of this work have been much increased by deep steam-tillage. 
The horses are reduced about one-third in number; but more 
is done. The carting of milk and grains occupies several. Mr. 
Impey, who has employed steam because he wanted more return 
from his lS.nd, says that he has not been disappointed. Not 
only does the additional power aflFord facility for getting more 
crops off the land—^for this in a great measure is due to its 
speed—but by the deeper movement of the soil resources are 
brought into play which ensure heavier crops. The breadth of 
the root-crop has undergone no change, but greater weight is 
attained. A green crop is almost uniformly secured before 
turnips. Mr. Impey is of opinion that steam is of as much value 
to him fcn his light as on his heavy land. 

The farm lies very well for steam. The fields have been enlarged, 
but no roads have been made. Water of good quality is supplied 
from ponds within easy reach, and the engine is generally fixed by 
the side, and feeds itself. Thrift, neatness, superior management, 
excellent root-crops, strong stubbles were apparent everywhere. 
No fancies are indulged; farming is undertaken for profit. 

The Apparatus first obtained was Eddington’s. It consisted 
of 2 engines mounted on windlass frames, a 4-furrow plough 
and connecting ropes. In this venture, which was found to be 
‘‘ too cumbersome,” Mr. Bott took part. It was abandoned for 
2 sets of Howard’s tackle, the engines being retained, together 
with Fowler’s 4-furrow, which are still worked between them. 
These 2 sets of tackle were bought July, 1861. 

1 set of tackle cost .. .' £ 200 

1 engine lO-horse power, double cylinder, manufactured by) 

Clayton and Shuttleworth. ..} 


Half file plough.. .. .. 80 

£650 

VOL. III.—S. S. K 
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Repairs^ Renewals^ Wear and Tear .—No precise data as to 
repairs of engine, which is used for thrashing, and looks in very 
good cue. IVIr. Impey’s experience leads him to charge the work 
done with Is. 6d. per acre on account of the rope, 2s. per acre on 
account of the implements, engine, &c., and 7d. per acre on 
account of wearing parts. The boiler is cleared of deposit once 
a month, and the tubes are drawn every second year. 

WorA done with the Cultivator in a day of 10 hours, exclusive 
of removals, which occupy 4 hours and require 8 horses, nearly 
6 acres. With the 4-furrow plough from 8 to 10 inches, 6 acres. 
Since the commencement about 2000 acres have been worked. 
Very little work is done for hire. There is little or no time for 
it The engine power is found to be quite sufficient Much 
use is made of Fowler’s plough. It is frequently used without 
breasts, and thus fitted, a single operation with it is equal to 
two with the simple cultivator.” The possession of the plough, 
too, is found to be of great advantage when cultivation cannot be 
done. Two anchors coupled are found competent to bear the 
strain. 

Cost of WorUng. 


Manual and Horse-work :— £. s. d. 

Engine-man .. .. .036 

Ploughman .. .. .0 2 6 

Windlass-man .. .026 

2 boys.02 6 

Horse for water-cart occasionally .. .. 0 10 

2 anchor-men .. .. 04 0 

0 16 0 

Coals .0 13 0 

Oil.0 10 


Total cost per day .. .* 1 10 0 

N.B.— Id. extra per acre to each man, and id. to each boy while working, 
by way of stimulus. Coal —‘‘Seaborne,” price 215. 8d. per ton home, 
consnmes 12 cwts, per day of 10 houis, 

Mr. Bott occupies adjoining farms, which consist of 490 acres 
(30 pasture) of better land than Mr. Impey’s, but he is less advan¬ 
tageously situated for steam, the fields being many of them small 
irregular enclosures, which straggle away into other properties 
in such a way that nothing save a give-and-take arrangement 
amongst the neighbouring landowners could set right. Nothing 
but the roundabout system would, in his opinion, do here. The 
removals are very frequent, and in comparing lie cultivation of 
his small fields with Mr. Impey’s, he finds that in the long run 
he does about 1 acre a day less. Whereas the cost of coal to 
Mr. Impey is 2 cwts. per acre, to Mr. Bott it is cwts. He 
nevertheless persevered, from his high estimate of the value of 
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steam power. Since 1861 he, like his partner, has done 2000 
acres. The Apparatus is in all respects like the former—the two 
engines, which are employed two-thirds of their time off the land, 
are managed by well-trained men. The staple is rather a deep 
loam, upon a brick earth. The farm is most of it drained by 
steam. The horses have been reduced from 18 to 14. 

The special utility of steam power has been witnessed in the case 
of a neighbouring farm of 140 acres in very foul condition, which 
was entered Michaelmas, 1865, by Mr. Bott, and put right, or 
nearly so, in a single year, without calling in any additional power. 
We saw the greater part of it and a splendid root-crop looking 
very clean. First it was drained by steam, then 3 times culti¬ 
vated with Howard’s implement, twice with Fowler’s plough, 
once with breasts off, once with them on. The conversion 
could not otherwise have been accomplished in the time or at 
the cost, which was exceedingly moderate. Mr. Bott is a 
thoroughly practical man; he not only farms for profit, but 
profitably ; his farm is well managed, and his stock well bred. 
These two cases may certainly be considered to present the 
claims of steam in a very favourable light in the neighbourhood 
where they exist. 

No, 13. September 7th, Mr. A. C. King, Desning Hall, 
Higham, Suffolk. A long ride from Bury St, Edmund’s over an 
open rolling country, timbered scantily and chiefly with fir, 
brought us to Mr. King’s, who occupies 840 acres of land which 
have been in the family upwards of 70 years under a Mr, 
Farmer. Of this area 700 acres are arable, of which one-third is 
of heavy land, requiring 3 horses to plough 3 roods a day 
6 inches deep, and the other mixed soil, upon which steam power 
has not been used. The heavy land lies mainly on the slopes of two 
contiguous hills, has a clay subsoil, and never before was known 
to grow roots. We found it not only producing fine crops of 
mangolds and turnips, but allowing of their being fed off occa¬ 
sionally, which shows lhat drainage—rendered more effective by 
deep culture—and deep culture itself, have combined to improve 
the texture of the soil in a marked degree. The drainage is 
done 32 inches deep 1J rods apart. The fields lie in those 
large breadths so suitable to steam. The land which was in 
ridge and furrow is now laid on the flat, and fed with sheep, a 
novelty in the district on land of this sort. 400 breeding sheep 
are kept on the farm, and also 20 to 25 cows; and the produce 
from all these is annually fattened on the farm for market; the 
sheep being sold at a year to fifteen months, and the bullocks 
between two and three years old. The supply of water is 
inconvenient; it has to be all carted from a pond and well at 
the homestead, for which one man and horse are sufficient. The 
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water leaves very little deposit. The horse power has been 
reduced from 24 to 22, or 2 to 64 acres, which is excessive. 
The covenants prescribe the 4-course system, but the tenant is 
satisfied that any reasonable wish which he may entertain would 
not be denied him. 

The Apparatus, bought 1862, and manufactured by Messrs. 
Howard, consists of— 

£. 

A 12-liorse-power, double-cylinder, traction-engine, by Burrell 335 

1 cultivator, 1600 yards of rope, a windlass and porters .. .. 250 

Total cost.585 

The windlass is worked with connecting rod and universal 
joint. 

The Engine is furnished with a commodious house, where it 
stands to drive the mill to thrashing and chaff-cutting machines. 
The engine-driver is a well-trained farming man. The number 
of days it is working could not be stated, but it was not more 
than one-third of its time working on the land. The implements 
and rope well kept under cover. 

Repairs, Renewals, Wear and Tear .—^The Engine was in very 
good condition. It is properly stayed to sustain a steam pressure 
of 80 lbs., but bums an excess of coal. We thought this pro¬ 
bably due to the steam space being small—without a dome. 
The repairs of the engine, estimated by Mr. King, over a period 
of 4 years, at about 40Z., or lOZ. per annum, the prime cost 
having been 335Z, For the outlay on the steam tackle of late no 
account has been separately kept. He roughly estimates that the 
expenses of rope, engine and apparatus, including 10 per cent, 
for maintenance and renewal, have been 3^. 6d. per acre for 
each time of cultivating. Of this total, one item, 2s. 8(Z. per 
acre, is due to the rope and apparatus, and 1^. for the engine. 

Work done and Mode of working. —^During a day of 10 hours, 
including removals, 5 acres are completed, namely, cultivated 
and cross-cultivated, the implement going over 10 acres in a day. 
As yet, less than 100 acres have been worked twice each year. 
Mr. King expressed himself perfectly contented with this quantity 
for the past, but he intends to do more in future. He stands 
much in need of a plough. The clover-leys cannot be spared 
till the 15th September, and horses, which are not wanted the 
rest of the year, must, it is argued, be kept to do this and 
harvest work while the steam tackle stands idle. There are each 
year 175 acres of fallows, on nearly all of which either roots or 
vetches are grown, and this is certainly due in great measure to 
the steam apparatus. The preparation for the root-crop is as 
follows;—In October the land for mangold and early turnips is 
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cultivated and crossed, and a Coleman’s scarifier is run through 
the land just before sowing; this is generally found sufficient 

Cost of Worh 


Manual md Eorse-lalour :— £. s. d. 

Engine-men .0 3 0 

Windlass-man . 0 3 0 

2 anchor-men .0 3 10 

Steersman. 0 2 2 

2 hoys.0 1 8 

1 hoy and horse.04 0 


0 17 8 

Coal.0 15 7 

Oil.0 2 6 


Daily working expenses .. 1 15 9 


N.B.—No extra payment to men. Coed —“ Staveley Hards,’* 185.4d. per ton 
home, consumption 17 cwts. per day of 10 hours, 15s. 7d. 

The farm lay in a very creditable state, but we were struck 
with the comparative uselessness of machinery capable of ren¬ 
dering such unmistakable assistance, upon a farm of this kind, 
where horses, owing to the steepness of the inclines and the 
tenacity of the soil, work to great disadvantage. The consump¬ 
tion of fuel, too, is a serious increase to the expense. The charge 
per acre is somewhat heavy. Adopting Mr. King’s mode of cal¬ 
culating the expenses, &c., the daily working expenses 1/. 15^. 9rf. 
-f- the wear and tear and depreciation (1/. 155. 2rf.), make in all 
3?- lOs. llrf., which spread over 5 acres gives 14s. as the cost 
per acre completed. Mr. King considers that since the engine 
is employed only 20 days in a year for cultivation, and nearly 
50 days on thrashing, &c, &c., only one-third of its cost should 
be charged to steam cultivation. The charge for interest would 
then be, on one-third of 3357.;— 

£. 8. d. 

Cost of engine.. 111 13 4 

Cost of other tackle. 260 0 0 

361 13 4 

Interest on 3617. 135. 4d. at 5 per cent., 187. Is. 9d., or, divided 
among 20 days, 185. Id. per day. The account would then 
stand thus:— 

£. 8. d. 


Daily working expenses .115 9 

"Wear and tear at 7s. per acre, twice cultivated.. 1 15 0 

Interest at 5 per cent.0 18 1 


4 8 10 


Or 17s. 9d. per acre, twice cultivated. 
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No. 14. Mr. Chambers, Colkirk, Fakenham, Norfolk, Sep¬ 
tember llth. Arriving in the midst of heavy rain we were 
unable to make any acquaintance with the farm. Our visit was 
prompted chiefly by an expectation of seeing a set of tackle, the 
parts of which had either been invented by Mr. Chambers or 
adapted from other systems. In 1860 he adopted the round¬ 
about system of working. The Eiagine^ single cylinder, 8-horse 
power, is of Messrs. Garrett’s manufacture. The rope, 1400 
yards, was bad, and has just been increased by 700 yards. 
The Windlass is home-made. Different from most windlasses, 
the speed can be checked without checking the engine. The 
Plough is made by himself, mainly in wood, on the model of 
Howard’s old balance 3-furrow plough, and is said to work well. 
The Cultivator is a converted “ Bentall,” with a seat for steers¬ 
man on the hales, and a turning bow like that described as used 
by Mr. Cooper. It has 5 legs armed with shares or points, with 
2 cutting-wheels in front A square harrow carrying 7 feet, 
with a seat for the rider, is also a feature. This implement by 
working at speed does its duty well, and gets over about 
15 acres a day. 

Of Work dme Mr. Chambers has no statistics. His culti¬ 
vator breaks up from 6 to 7 acres; his plough ploughs from 5 to 
6 acres a day. 

£• s. d. 


Laixiur and water-carting fxjme to .0 14 0 

Coals os. 4d., oil 8d... .. .. .. ..060 

Interest on capital, wear and tear .0 12 6 

Hemovals .. ..0 3 0 


Total cost per day 


1 15 6 


5 acres ploughed, C3sts 4 0 per acre, or with interest, &c. 
^ » 5 > S 4 „ „ 

8 ” ” 9 ^6 


8. d, 
7 1 
5 11 
5 1 
4 5 


The outlay has, of course, been small upon the apparatus, and 
the engine has not sufficient power. 

The farm consists of 597 acres of arable land and 110 acres of 
pasture. Part of the arable has been recently broken up from 
grass, and so cropped as to require more than the average amount 
ol horse labour. 20 horses are now kept; and as a reaper is 
kept at work, and the com is carted to the homestead, Mr. 
Chambers considers that he requires that number in harvest with 
a hilly farm, and, perhaps, a wet season. Steam has brought no 
general increase to the tumip-crop, but much of the land had 
been previously subsoil-ploughed, and some acres even trench- 
ploughed by horses previously. The engine thrashes, grinds, 
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and cuts chaff for about 100 head of stock. The steam plough 
did special service last autumn by getting in 150 acres of wheat 
in good time. 

The number of horses kept appeared to us excessive, but in 
fairness we state the reasons alleged for retaining them. 

No. 15. Mr. Alfred S. Ruston, Chatteris, Cambridgeshire, 
Sept. 12. This holding consists of six farms of all sorts of soil, 
from a strong clay to a blowing dust, and what is termed a hot 
dust. In extent it comprises 940 acres, 800 being arable. For 
the most part the farm lies in high land ” and “ low land.” 
The low is fen-land. The steam-power is generally used on the 
high—that is to say, on about 160 acres, where the following 
system of cropping is observed: 1, barley; 2, beans; 3, wheat. 
The wheat-stubble here is broken up by steam in the autumn, 
worked again in the spring, after which barley is sown. The 
bean-land is broken up by steam and cleaned for wheat. The 
established rule is to steam three times in three years, and to 
plough with horses once. On some of the fen-lands steam is 
used every five years. The usual course of husbandry is as 
follows:—1, fallow; 2, oats; 3, wheat; 4, seeds; 5, wheat. 

The object for which Mr. Ruston bought the tackle is fully 
accomplished. This object is, on his own high lands, to get a 
crop every year, a fallow being formerly given every fifth year, 
and he expects by his present mode of management to keep his 
land as clean as when fallowed once in five years. The results 
of the two first years defrayed the whole cost of the apparatus; 
and now the land is as clean as it would have been under the 
old horse^system. A great deal of use of the apparatus has been 
made on the fen-land when nothing could be done on ihe high 
lands. Deep cultivation is here an invaluable process by mixing 
the clay and gravelly subsoil with the staple. Mr. Ruston 
has derived much advantage from turning up the soil with 
a plough purposely made for the work to a depth of 15 or 
16 inches. This is only safe when the couch-grass is abolished. 
We found ihe finishing-stroke being given to the harvest. The 
crops generally fine. Mr. Ruston spoke of largely-increased 
yields since steam had been employed—^fully one quarter an 
acre of barley and wheat. He has felt the advantage of despatch 
—steam has thus saved his barley-crop more than once: its use 
has frequently given him the benefit of the difference between 
putting the se^ in well and badly. His horse-power was 26; 
it is now 20—2 horses to 80 acres. Mr. Ruston testifies also to 
the increased efficiency of the drainage effected by the intro¬ 
duction of steam. This we found to be no fancy; for, notwith¬ 
standing the heavy and continuous rainfall, the fields felt firm 
and dry under foot. On some of his own land he takes com- 
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crops year by year successively, where formerly a system of bare 
fallow prevailed. No special preparation has been made for 
steam-cultivation save the enlargement of the fields, which were 
and still are small. The supply of water is convenient and 
plentiful: in quality it is hard, which is not usual with pond- 
water. One boy, sometimes with, sometimes without, a horse, 
suffices to convey it to the engine. The land in the neighbour¬ 
hood is for the most part in the hands of men who have taken 
no steps to encourage the use of steam-power. 

The Apparatus was bought November, 1862, of Messrs. 
Howard. It consists of an 

Engine, 10-horse power, single cylinder, made hy Enston of] £. s. d* 
Lincoln, which had been in use 3 or 4 years for general L ^ 

farm-work. It is not let out, but thrashes from 500 to 600 j 
acres of com a-year, besides grinding, and tillage work, value J 

1 set of implements, windlass and rope (1600 yards) .. .. 230 0 0 


Deep plough .. .« .. .. . 60 0 0 

Side-harrow . 3 10 0 

Carriage and man to start the tackle . 20 0 0 


463 10 0 

Repairs^ Renewals^ Wear and Tear, —^The breakages have 
mostly arisen from the carelessness of boys. These, with wear 
and tear, have been very slight—principally in porters, wheels, 
and snatch-blocks, of which no exact account could be rendered. 
One rope has done all, and is now getting weak. 

Wor\ done, —^In spring, 7 acres a day of 10 hours 5 in autumn,, 
8 , 9, and 10 acres. Deep-ploughing, to 3 acres. 



Acres deeply Ploughed. 

Coltiyated. 

1862 . 

.. .. 84 

• • 

1863 . 

.. .. 71 

24r 

1864 . 

.. .. 14 

219 

1865 . 

.. .. 20 

338 

1866 to Sept. 12 

189 

115 

919 


K-B.—Eemovals are paid for by the hour. They occupy from a half to a 
whole day; 10 horses concerned in the removal. 

Cbsf of wori,—Manual labour^ 5 men and 4 boys: when work¬ 
ing by the day the ordinary payment is received, with Is. 9rf. 
extra for engine-man, windlass-man, and ploughman; when by 
the piece, they have 2s. Qd. per acre—working till 7 or 8 o’clock 
in the autumn. 

£. s. d. 

7 acres at 2s. 6i7.0 17 6 

Coal—Portland ” and “Brindley Hards,” 15s. per ton,) r- f, 

home; i ton i.‘er dav.^ 

Oil .^.0 10 


Total per day 


16 0 
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No. 16. Mr. F. Battcock, Hemingford, St. Ives, Hunts, 
Sept. IStibi. We found everytMng about Mr. Battcock indica¬ 
tive of sound sense and good practical farming. As in some 
other cases, so with him, steam is no plaything. If it could not be 
used profitably, it would soon be abandoned. Two farms united 
—^one, Capt. Douglas’s; the other the property of the Rev. J. 
Linton—^make an occupation of 970 acres. Of arable land there 
are 700 acres. The two farms extend 3 miles from end to end. 
One consists of 450 acres of heavy land, with blue clay subsoil, 
where 3 horses find ploughing 3 roods a day 6 inches deep to 
be stiff work; the other consists of 450 acres of pair-horse 
land on a subsoil of gravel and yellow clay. The heavy 
land is drained 3 or 4 feet deep, the drains being from 10 
to 11 yards apart. The fields are of a good size—30, 40, 50 
acres. There is still a great deal too much timber about, which 
the landlord objects to remove. A plentiful supply of water 
exists in the ponds, but in quality it is not good. Some 
difficulty is experienced on the heavy-land farm to procure 
water in dry seasons. Mr. Battcock has searched through 
70 feet of blue clay and 50 feet of clay and limestone for 
water, but without success. The heavy-land farm was taken in 
1854. 

One of the greatest advantages attending the introduction of 
steam, which took place in 1858, was, that the drainage, which 
had been undertaken earlier, began at once to act much 
better. This may be considered the key to every after improve¬ 
ment, tending as it does to increase the fertilizing power of 
every pound’s weight of manure. It was soon found that the 
ridges could be turned down, and the crops grown on the flat. 
In 1861 so much improvement was experienced in the weight of 
the grain-crops as to make it politic to abandon the four-course, 
and to adopt the five-course system, which allows two white 
straws in succession. The landlord gave permission for this 
deviation from established custom. The tenant finds that though 
the 5-course gives less straw, it gives more corn; in fact, to use 
his own expression, Five crops pay better lhan four.” The 
change entails less harvesting, and less trouble with the men, 
who always endeavour to shirk ihe heavy-laid crops of the 
4-course system. The rotation is as follows : 450 acres are so 
divided into 5 plots of 90 acres each, that the land comprised in 
these plots lies together, and can be cultivated with the smallest 
amount of shiftings possible ; they are in beans and seeds, wheat, 
barley, oats, and roots. The land was strikingly clean, and the 
hedges, stacks, and general details all bespoke good manage¬ 
ment. The stock carried by the farm is 100 beasts and lOOO 
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sbeep all tbe year round. About 300 down breeding* ewes 
are bought in every year and sold off fat. The Iambs are carried 
forward and sold fat in the hogget stage. The 4-course husbandry 
is adopted on the light land, two green-crops being taken on the 
fallow-shift: this is only possible with steam. The horse-power 
has been reduced from 30 to 21. The proportion is now, there¬ 
fore, 2 horses to every 70 acres. The reduction might have 
been pursued until only 2 horses were left to every 92 acres had 
not Mr. Battcock desir^ to keep five or six good mares to bring 
a foal every year. These mares are turned out about May, and- 
are brought up for harvest. Their help and the steam together 
so much eases the work falling to the other horses that ‘‘ they 
requhe,” Mr. Battcock said, “ one-third less com.” 

^e Apparatus was bought of Mr. Smith in 1856. It consists 
of the 

Engine, of 10-horse power, made hy Messrs. Eohy of Lincoln 260 
2 cultivators, 5-tine and 3-tine, a windlass, driven hy strap,) 
since then a scarifier to take 6 feet, and 1400 yards of rope J ^ 

And a drill, made by Butiin of Northampton .SO 

The windlass and 2 cultivators are of Smith’s original model, and 
were found in a good state. The scarifier, to take 6 feet, was 
of the same shape, having two rows of tines and front disc-wheels. 
The engine, with 12^inch cylinder, and simple reversing-gear 
and steel fire-box, which he does not recommend, was in good 
repair. 

Repairs^ Remwah^ Wear and Tear* —The repairs are heaviest 
on cuUivaiors, which is mainly due to the wheels. The wear 
and tear of rope is very slight Two new ropes have been pur¬ 
chased. The first rope was very bad; the next very good—^it 
has lasted three seasons. The present rope is now two-thirds 
gone. The repairs of the engine over the whole period of ten 
years would be 100/. The present fire-box, a steel one, will last 
two years longer. The engine being employed in other farm- 
work, steam cultivation should only be debited with half the 
repairs incurred- ’ 

Work done^ and 3foie of doing it —During a day of 10 hours, 
removals (which occupy 2 hours) included, cultivating 6J acres; 
scarifying, from 16 to 20 acres; drilling (9 coulters 8 inches 
apart), 9 acres. In preparation for roots, the stubble is broken 
up with the 3-tine, and crossed with the 5-tine; men are set on 
^ to throw out live couch-grass where it may remain i the land is 
then manured and ploughed vrith horses, and sown. 
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Cost of WorL 

llanual and Horse-labour:— £, s. d. 

Engine-man .0 3 6 

Windlass-man .0 3 0 

Ploughman.0 16 

2boys, 9<^.. „ 0 1 6 

2 anchor-men ..04 0 

Horse and hoy .. « 0 4 0 


0 IT 6 

Coals .. ..080 

Oil.. .0 10 


16 6 

IT.B.—Daily wage in the nei^hourhood, Is, lOd, Experience has proved to 
Mr. Battcock that piecework by steam has cost double in repairs. Coal — 
** Langley hards,” iSs. per ton home; consumption, 11 cwts, per 10 hours. 

The straw of steam-drilled wheat is found to be much stronger 
than the other. The seed, being deposited upon a hard floor, 
flourishes better, grows with stouter straw, and less flag. Labourers 
at harvest generally evade such crops. 

Steam has made little way in the fens. The anchor of the 
lighter sets of tackle will not bold, and for the heavier the land 
is too rotten. Mr. Battcock is of opinion that no man estab¬ 
lished in business with less than 500 acres should embark in 
-Steam, A young man beginning might do so with 300 acres 
of ploughed land. The cases are different where a man has all 
to buy, and where he has to dispose of the power that has served 
him to make way for that which is to serve him better, A 
man already possessed of horses and implements would have to 
sacrifice lOOL in quittii^ them for steam. Had this gentleman 
to Start again, he most emphatically stated that he would do so 
with the apparatus he now has in preference to any other; and 
that he would never more attempt to farm without steam. Has 
long given up keeping separate accounts. Harvesting is done 
with carts. 

No. 17. Mr. Thomas Hammond, Penshurst, Tunbridge, 
Kent This gentleman’s farm consists of 540 acres, about 
half pasture and half arable, a stiff clay, and likely to benefit 
from deep culture- He has only entered upon it witiiin the last 
twelve months; but his case is remarkable, as he is one of a 
company, of twenty shareholders, which has been formed, one- 
half being farmers, to buy and work a set of Fowler’s tackle. 

The Apparatus bought Sept. 1865. It consists of Fowler’s 
two engines of 14-horse power, double cylinder, traction, 800 
yards of rope, a 4-furrow plough, a 7-tme cultivator; cost 1573Z. 
The engines are not fitted with the clip, but with winding- 
•ilrums. 
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Repairs^ Reneicals^ Wear and Tear: 6d. per acre for tines 
and i^ares; 6d. per acre for wear of rope. No other repairs at 
present. 

Work dorWy and Mode of doing it —During a day of 10 hours, 
with steam-pressure from 60 lbs. to 80 lbs. per square inch, in¬ 
cluding removals 5 ploughing 5 to 9 acres—in some cases 1 acre 
per hour, 10 inches deep; digging more. Cultivating 10 to 
16 acres 12 inches deep. 500 acres were broken up from 
Christmas 1865 to 30th June last 

The time required to take up and set down and run a distance 
of a quarter of a mile is about one hour, no horses being needed. 
To prepare for roots, the system is to turn up the stubbles, in 
autumn, 10 inches deep, run the cultivator across in April, and 
then work with horses; steam can also be used with great advan¬ 
tage to break up the turnip ground for barley in spring. 

Cost of Work, 


Manual and Horse-labour:— £. s, d, 

2 engine-men .0 7 0 

Ploughman ... .. „ 0 3 0 

2 porter-boys .0 2 0 

1 man and horse.0 5 0 


0 17 0 

Coals.0 19 0 

Oil and grease .0 2 0 


1 18 0 

^ jN’.B. —The day is 10.J hours. Jsfo extra pay is given except for overtime. 
Coals—Hard,” 195. per ton home; consumption, i a ton to each engine. 

This set of tackle is sent out on hire, and does— 

8 , $, 

Ploughing .. .. 10 inches deep at .. .. 15 to 20 per acre. 

Cultivating .. .. 12 „ .. .. 10 to U „ 

The fields in the neighbourhood vary from 9 to 30 acres. Just 
one-third more work is done in a given time where the fields are 
of 30 acres than where they are of 9 acres. It is discovered that 
a furrow from 350 to 400 yards can be ploughed with most 
economy. A double engine set of tackle might, in Mr. Ham¬ 
mond’s opinion, work with advantage upon a 600 or an 800-acre 
farm. There are two thrashing-machines and portable mills 
belonging to the co mpany. Such an appliance could be well 
employed where the holding was in two farms, seeing that the 
two engines could be located at the several homesteads. The 
double set consumes, in the same space of time, about 35 per 
cent, more coal than the single set. Care has been taken to 
select good engine-drivers; one is a mechanic from Fowler’s 
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works ; one is an instructed farm-labourer. An engine-shed is 
being prepared. No dressing is used with the rope. 

This company has already experienced the difficulties that 
will beset most similar undertakings. The members all require 
the tackle at the same time. The preference is of course given 
to shareholders; these are comparatively few—or at least the 
farmers amongst them are few—and the double set is rapid in its 
work. 

Amongst the landowners in the district there is a disposition 
to favour steam: they are ready to allow their tenantry to make 
the necessary improvements. It is, however, the cost of the 
tackle which restricts its application. 

This visit was made after such a tremendous rain that no 

attempt was made to see either the work done or the appa¬ 

ratus. 

No. 18. Mr. George Morgan, Ninfield, near Hastings, Sussex, 
September 24th.—^This gentleman occupies his own land—260 
acres—out of which 30 grow timber, and 20 are in grass, 
leaving 210 acres of arable, a loamy clay lying on a sand-rock 
subsoil very pervious to water. Only 70 acres have required 
drainage. In some portion the drains are laid 4 feet deep, 
2 poles apart; the rest is drained irregularly to catch springs. 
There is a good supply of water strongly impregnated with 
iron. The farm did lie in fields of 6 or 7 acres. The 

average size is now 20 acres. Much has been done on thk 

farm since its purchase in 1861 to fit it for steam cultivation. 
The surface, however, is very hilly, and it is so intermixed with 
other holdings that straight fences are out of the question, unless 
adjoining landlords will agree to ‘^give and take.*^ llirough 
the farm runs a public road. 

Mr. Morgan estimates that the apparatus has supplied the 
place of 5 horses during 3 years. At one and the same time a 
house and farm buildings had to be erected, and a foul farm to 
be made clean, which it certainly now is. It would have been 
impossible ” for him to have hauled the building materials, 
and done the work of the farm with less than 12 horses. When 
the haulage was being done, the farm work must have suffered 
neglect He has had not more than 7 horses. 

The course of cropping pursued is as follows: 1, roots; 2, 
barley or oats; 3, seeds; 4, wheat. The old system in Sussex 
was wheat, oats, and fallow and peas, where no beet The crops 
are continually increasing—a fact which is due to a liberal 
supply of manure and good drainage, as well as to deep culture. 

The Apparatus was bought in the spring of 1861 of Messrs. 
Howard. It consists of a 10-horse power double - cylinder 
portable Engine^ bearing Clayton and Shuttleworth’s name; a 
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5-tine Cultivator^ windlass, plough, and 1600 yards of steel- 
rope ; 525/. 

The engine drives the windlass with a strap. It is used also 
for thrashing sometimes, when Bury and Pollard’s mill-sails 
can catch no wind for grinding and chaff-cutting. 

Repairs^ Renewals^ Wear and Tear .—^The engine and tackle 
hare cost about 20/. at the yearly overhauling. Mr. Morgan 
calculates that if worked 100 days in the year, 20 per cent, on 
the prime cost would keep all in repair, and supply the means 
for a new set of tackle in 8 years. His would amount to a 
charge (taking half the price of the engine) of 75/. per annum. 
2 ropes of 500 yards each (50/.) supplied since 1861. The 
rope and rope-porters have been the greatest expense. The in¬ 
clines are so frequent and sharp that the porters are cut through 
in astonishingly short time. 

Work done and Mode of doing it —During a day of 9 hours 
4 or 5 acres may be cultivated per day, 6, 7, 8, and 9 inches 
deep, which requires as great a strain as an engine will exert 
with 60 lbs. of steam. The work done in various fields from the 
9th October, 1865, to the present date, is as follows:—a 16- 
acre field worked in October the 9th, 10th, 11th, 12th, 13th, 
14th, and November 6th. The tillage executed once, twice, and 
some parts three times, amounted to 40 acres ; which, divided 
by 7 days, gives 5| acres per day. The next was a field of 
12 acres. The working days were the 7th, 8th, 9th, and 16th 
of November, 4 days to 12 acres (only once cultivated), or 3 
acres per day. The apparatus worked during March, 1866, 
10 days. 8 days in April were consumed in cultivating and 
harrowing SO acres, which gives 7J acres a day. These facts are 
given, not to show the great use which was made of the ap¬ 
paratus, for less could scarcely have been done, but to show 
what really was done. 

Co^ of Work, 


Manual and Horse-labour:— £. s. d. 

Engine-driver .. .. .0 3 0 

Ploughman.0 2 3 

2 anchor-men .04 6 

Windlass-men .0 2 3 

2 boys. ..014 

1 boy and horse.040 

0 17 4 

Coal and csoke .0 10 6 

Oil.0 10 


1 8 10 

H.B.—^Men are paid for overtime Zd. an hour. Fuel—^Coke and coal: coke, 
11s. a ton; coal, 25s.; consumption, 8 cwts. per day of each. 
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This whole district appeared to us to be sadly in arrear, little 
or no spirit being observable in landowners or their tenantry. 
Rent ranges from IO 5 . to 255. an acre, and yet we found that 
where the land was well farmed an average yield of wheat was 
4 qrs. per acre. We were told of tenants being under covenant 
to reap their white-straw crops with a sickle. The rate of wages 
in this part of Sussex was during last year increased from 12s. 
to 135. Qd. per week—the hours being only from 7 till 5, with 
an hour for dinner. Their labour is poor in quality, and dear in 
price. 

No. 19, Mr. G. Palmer, Bengeo, Ware, Hertford, September 
20th. We met with a hearty reception from Mr. Palmer, who 
has thrown into steam cultivation—as he appears to do into all 
he undertakes—an energy and enthusiasm which helps him to 
overcome obstacles that would daunt others. He occupies about 
1000 acres, lying apart from his house in two farms; one of 450 
acres at Watton, 3 miles away, one at Bengeo of 550 acres. Of 
the total quantity 800 acres are arable. The heavy land is 
confined to the Watton farm, where 3 horses turn a furrow 
6 inches deep at the rate of 3 roods daily. The soil there is a 
stiff clay. At Bengeo the soil is lighter—a gravel on wet clay. 
Mr. Palmer has rented the farms 28 years from Messrs. Parker 
and Smith. The Watton land is drained 4 feet deep 2 poles 
apart (the interval should be less). Water of good quality is 
plentifully supplied from ponds. The fields vary from 25 to 60 
acres. The landlord has permitted his tenant to expend 200/. 
in stocking up hedgerows. The surface of the Bengeo farm is 
very undulating, and somewhat difficult to cultivate. The 4- 
course system of cropping is generally adopted in the district. 
This did not satisfy Mr. Palmer, who substituted for it the 
following;—barley, clover for sheep-feed, whea^ oats, turnips. 
This is followed on both farms. 

The Apparoitus was bought in February, 1863. It consists of— 

£. 

An Engine, lO-horse power, double cylinder, portable, madel^g^ 
by Messrs. Garrett.J- 

A Cultivator, 1600 yards of rope, windlass, &c. (Howard’s) 210 

500 

Extra porters, home-mad^ 2ol, 1 set of harrows, 25?. .. cO 


550 

Repairs^ Renewals, Wear and Tear .—^The Engine has not cost 
5/. since it was purchased. The engineer, a thorough mechanic 
from Garrett’s, looks ahead and detects weak places, bad joints, 
&c., before they lead to general mischief. Without such a man 
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Mr, Palmer feels confident that his repairs would have been 
very heavy. He has a smith’s shop of his own, where repairs 
are soon effected, and he would recopimend no farmer to buy a 
set of tackle without having such a forge. Since 1865 there have 
been 2 engines of 10-horse power. He can work with either, 
but one is usually employed abroad for thrashing on adjoining 
farms, A new rope of 1600 yards has been purchased since 
1863, which is now about half worn. The original wheels of the 
caltivator were soon used up; larger ones of wood made at home 
were supplied, which have worn much better. The implement 
has been strengthened in all its parts. There were no means of 
getting at the cost of repairs with any exactness. The apparatus 
being at work we inspected it. The engine we found in ex¬ 
cellent condition. It was driven at great speed, and the imple¬ 
ment kept the porter-boys on the full trot in the discharge 
of their duties—^the pace was fully 5 miles an hour. The rope 
was carefully supported. We found a rope-porter with wooden 
roller in great esteem—also home-made. It is made at a trifling 



expense. The wooden rollers are replaced as soon as worn by 
the wheelwright, and the wear of the rope is perceptibly reduced 
by their use. The iron rollers last no time under the pressure 
of the rope over the summits of the sharp inclines which here 
abomd. We observed that the snatch-blocks were blocked up 
at either end of the implement’s course to keep them mmre level 
with the implement. Mr. Palmer and his son had evidently 
given great attention to the working of the apparatus, and had 
mastered its details so thoroughly as to enable them to supply 
several deficiencies. 

^ Work done and Mode of doing it ,—During a day of 10 hours 
with cultivator, the first and second time over, inclusive of 
removals, 8 acres a day 6 or 7_ inches deep; with harrows 
(harrows 10 feet by 6) once and twice over, 16 acres a day. In 
preparation for roots the stubble is broken up in autumn with 
one or two harrowings, which would be better* omitted if the 
land is clean, followed by a cross stirring in the spring. 
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Cost of Work 


Manual and Horse-labour£. s, d. 

Engineer .0 3 G 

Windlass-man .0 2 0 

2 anchor-men .0 4 6 

Ploughman.0 2 3 

2 porter-hoys .0 3 0 

Boy, horse, &c. .0 6 6 


119 

Coal (15 cwts.).0 12 0 

Oil and grease . 0 1 6 


Total daih’ expenses .. .. 1 15 3 

KB.—Coal, 16s. per ton home; consumption per 10 hours, 15 owts."= 12s. 
Examples of work done abroad:—24-acre field cultivated once, haiTowed 
twice = 72 acres, 5 days at 11. 16s. per day = 9Z. = 7s. O^iZ. per acre.l f A 
22-acre field cultivated twice, ^ three times = 55 acres in 6 days at^lZ.'lGs. 
per day = lOZ. 16s. 

The number of horses kept on the Watton Faim 

before steam were.16, there are now 12 

The number of horses kept on the Bengeo Farm 
before steam were.. . 18, there are now 12 

34 24 

The reduction, therefore, amounts to 10, and leaves 2 horses 
to 66 acres of land—a very large disposable horse-power— 
which with the 10-horse power engine should be more than 
sufficient. For want of a plough, surplus horses are, clearly, 
kept to do what otherwise might be done by steam. The dis- 
.tance of this farm from the house causes, of course, more outlay 
in this direction, Mr. Palmer is, however, perfectly satisfied 
with the result, and states that the corn-bill is now 200/. a year 
less than it used to be. He considers that if he had the Bengeo 
farm with 18 horses and the present engine it would be good 
policy for him to lay out 500/. in engine and tackle only to work 
4 or 6 weeks after harvest, and lie idle all the rest of the year. 
bh per cent, on the 500/. (= 25/1) would suffice to keep it in 
working order. Speaking of his own district, he considers the 
want of means on the part of the farmers a sufficient barrier to 
the application of steam. For the most part they have more 
land than their capital will cover. The landlords, too, are 
obstructive; they are far too fond of game to allow the wide, 
sprawling, irregular hedgerows to be grubbed up. We listened 
to a strange tale about the combination of labourers to break up 
the machinery. But the spirit of the thwarted master rose with 
the difficulties that opposed him. Men were procured from a 
distance, to whom good wages were paid; the work then went on 
in first-rate style; for, seeing that he could do without them, his 
own people begged to be employed, and have since worked well. 
VOL. III.—S. S. " T 
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No. 20. Mr. J. L. King, Thorpe Hall, Scole, Norfolk, Sep¬ 
tember 10th. Mr. King, being unavoidably absent, kindly pro¬ 
vided a substitute, who did the honours of his house, conducted 
us over the cleanly, well-managed farm, and gave us all the infor¬ 
mation in his possession. This gentleman, Mr. Bate of Shimp- 
ling Place, Diss, having taken great pains to collect reliable data 
on the question of steam cultivation to lay before a neighbouring 
Farmers’ Club, had watched the process conducted on Mr. King’s 
farm with great closeness, and for one year had obtained a daily 
return of the work done, for the purpose of comparing the result 
with that obtained by Mr. Cooper and others. 

The farm consists of 660 acres—grass, 54; wood, 40; arable, 
560, two-thirds heavy, one-third light and mixed. Three horses 
plough 3 roods a day, 6 inches deep, on the heavy land. The 
subsoil of the stiff land, which is drained 44 inches deep and 
7 yards apart, is an adhesive brick-earth, mixed with stones ; 
that of the light land is a graveL The farm has been 16 years 
in Mr. King’s occupation and is farmed on the 4-course system. 
He hires the land of Mr. Holland of Bedham, near Saxmund- 
ham, who has granted permission to straighten fences, enlarge 
fields, &c., and something in this direction has been done. The 
fences are not irregular. The largest field was one of 19 acres, 
the smallest one of 6 acres. We were informed that great benefit 
had been derived through the drainage having been rendered 
more effective after the soil had been deeply broken up by 
steam; also from the larger area of root-crop obtainable, the 
heavier crops harvested, and the ability acquired by the land to 
carry sheep without injury. As to sheep, the advantage is felt 
on the heavy land being so soon ready to receive them after rain. 
It may also be mentioned that, while they are putting in barley in 
that district during March and part of April on the heavy land, it 
is of the utmost importance that the fallows should be forwarded 
at the same time ; and this, during his use of steam, Mr. King 
has been able to accomplish. The land which was in ridge and 
furrow now lies on the flat; the stubbles over which we walked 
indicated heavy crops, and crops free from weeds. The turnips 
and mangolds were very fine; and have generally been far more 
certain since steam has been employed, simply because the 
season has been caught and properly used. The failure of part 
or the whole of a root-crop is frequently due to the absence of 
the supplemental power of which Mr. King has availed himself. 
The number of horses was 20; it is now 15. This gives 2 horses 
to 75 acres arable—too many, as we ventured to remark. It was 
explained, however, that a new farm of 106 acres was in expect¬ 
ation, wluch would be worked with the same power as that now 
in operation. The teams, of coarse, have less work, and are main- 
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tained in as good condition at less cost: indeed a greater reduction 
has been thus effected than in the number of horses kept; instead 
of 7 stones of meal per horse, he now gives 5. On inspecting 
the account of labour done, it will be seen that the possession of 
so many horses has proved a strong temptation to let the tackle 
rest. That only 217 acres were once cultivated between the 
autumn of 1865 and the spring of 1866, inclusive, is proof suffi¬ 
cient that steam had not often been got up. It was contended 
that the 300 acres of grain usually cut and stacked could not be 
harvested with less than 14 horses, which, in order that they may 
be in readiness, must have work found for them the rest of the 
year. We n aintained that, provided the corn was stacked in 
the field and 1-horse carts used, 11 horses would suffice—9 for 
as many carts, 1 for a horse-rake, and 1 for a water-cart. The 
habit is to use 7 carts and 2 waggons. It is difficult to discover 
the avowed impossibility of supplying any additional need when 
the need was felt, and then of r^ucing the power to its previous 
dimensions. When horses are kept, the prevailing feeling is that 
they must be employed; it would not do to see the steam-engine 
puffing away, and the horses looking over the strawyard-gate at 
it, so the engine rests. But this course is frequently bad policy, 
for it would often prove better to spare the horses and work the 
engine. The addition of a plough to turn over the clover-leys would 
enable this gentleman to reduce his horse-power still further. 

Mr. Bate is of opinion that none but the, roundabout tackle 
and stationary engine is applicable to that part of the country. 
He spoke of many obstacles to the progress of steam-tillage, 
particularly on the heavy soils, the fields being very small, die 
boundaries irregular, and cumbered with trees, which struggle 
even into the fields, which vary in size from 3 to 12 acres. Yet 
they are bigger than they were thirty years ago. If steam culti¬ 
vation were more generally introduced, he had little doubt that 
the landlords in this district would allow the removal of many of 
the trees, and of the urmecessary hedgerows. There seems now to 
be a disposition to make these fields larger, and to introduce steam. 

No special provision has been made for water, which is found 
in ponds and is of good quality. 

The Apparatus was bought of Messrs. Howard and Burrell in 
1862. It consists of— 

An Engine of 12-hoise power, double cylinder, traction,} £. s. d. 
made by Burrell, which is used in thiasMng, abroad > 450 0 0 

and at home, grinding and chaff-cutting .J 

A windlass, c^tivator, snatch-blocks, porters, and 16001 mo 7 

yards of rope, made by Howard . .5 

A Cultivator on Mr. Cooper’s model, made by Burrell .. 35 0 0 


721 7 10 
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EepairSf Reneioals^ Wear and Tear, —The repairs of the 
engine have been very slight; there is a good engine-shed, and 
a careful engineer, who keeps ihe engine in a very creditable 
state, and escapes breakages and wear which those ever incur 
who see what is amiss too late to remedy it without great cost. 
He is provided with a portable forge and vice. The mud-holes 
are cleaned weekly. The rope broke four times with kinks. It 
has been working four years, and will last the fifth. The frame 
of Howard^s cultivator has been pulled out often by tree-roots. 
On Cooper’s there has been no outlay. The windlass was in a 
good state; all has been carefully used. The apparatus was 
not at work. Mr. Bate bestowed great praise on Cooper’s cul¬ 
tivator. 

At the close of 1863 Mr. King made a careful computation of 
expenses, which was published. Before quoting from the 
statistics which were placed in our hands, we deemed it prudent 
to write, requesting to know whether his present coincided with 
his past experience. He replied, “When I first commenced 
steam cultivation, I paid great attention to every part of the 
apparatus, and found that I must charge for engine, 10 per cent.; 
rope, 20 per cent; windlass, snatch-blocks, &c., 5 per cent.; and 
after four years’ experience I do not consider that I have made 
an excessive charge for wear and tear.” 

Mr. King’s capital account shows how both wear and tear 
and interest are computed to fall upon the several parts of the 
apparatus:— 









Wear and 
Tear 
Cent. 

Charge for 
Wear and 
Tear 

calculated 

per Arrrmm. 

Interest 

percent. 

Charge for 
Interest 
calculated 
per Annum. 


£. 

s. 

d, ; 

£. 

5. 

T 


£. 

s. 

d. 


£. 

s. 

d. 

Engine .. 


,, 


450 

0 

0 

5* 

32 

10 

0* 


11 

5 

0* 

Windlass 

G5 

0 

0 ; 











Doable snatch-) 
blocks .. ..j 

Cultivator 

12 

■ 21 

0 

0 

0 

0 ' 

lI28 

5 

0 

i 


9 

12 

4 

5 


8 

3 

Porters 

13 

15 

0 









' 



11 ditto .. 

16 

10 

0 , 












6 snatch-blocks 

' 18 

0 

0 [ 












8 anchors 

! 10 

0 

0 ’ 

• ^ 

2 

10 

1 

3 

10 

9 

0 

2 

S 

li 

Snndiies .. .. 

14 

2 

10 





i 


i 




Eope .. .. 

1 

- 

1 

60 

0 

0 

20 ! 

: 12 

0 

0 i 

5 

u 

0 

0 





6S0 

7 

10 

! i 

47 

13 

~i 

i 

23 

1 



1 


* One-half the wear and tear and interest of engine, the other half being charged 
to other work. 

Mr. Kersey Cooper has entered into a similar calculation. 
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The report of his experience will follow the present; but, for 
purposes of direct comparison, we prefer here to insert a similar 
extract from his capital account:— 



Wear and 
Tear 
per Cent 

Charge for { 

1 

eelculatea ' P«Cent. 
per Annum. ! 

Interest 
calculated 
per Annum. 


£. 

s. 

d. 

£. 

s. 

£?. 


£. 

s. 

d.\ 


£. 

s. 

d. 

Engine .. 




420 

0 

0 

5 

21 

0 

0 i 


10 

10 

0 

Snatch-blocks.. 

17 

10 

0 







i 





Windlass 

40 

0 

0 












10 porters 

7 

10 

0 







! 





14 rollers 

3 

10 

0 












14 ditto 

5 anchors 

2 

10 

16 

0 

0 

0 

)I20 

13 

0 

n 

9 

1 

i 

3 . 

1 

5 

6 

0 

6 

4 ditto 

7 

10 

0 







1 





Cultivator 

20 

0 

0 i 







i 





Porters .. ., 

10 

0 

0 







} 





Sundries .. 

1 

17 

0 







1 





Hope 


•• 


^ 80 

0 

0 

20 

16 

0 

0 

5 

4 

0 

0 





620 

13 

0 


1 46 

1 

3 


20 

10 

6 


The Work done and the Method ,—Working with an average 
of 60 lbs, steam-pressure, 10 hours a day, including removals and 
stoppages:— 

From the autumn of 1862 to the spring of 1863, 394 acres 
were once cultivated from 7 to inches deep, in 55 days, which 
is equal to 7 acres a day. 

From the autumn of 1863 to the spring of 1864, 315 acres 
were once cultivated from 7 to inches deep, in 46 days, which 
is equal to 6f acres a day. 

From the autumn of 1864 to the spring of1865, 217 acres were 
once cultivated, but in what number of days was not ascertained. 

A harrow was used behind the cultivator during a wet part 
of the season, and worked well at a time when it would have 
been too wet ifor horses. In preparing for mangolds, it is Mr. 
King’s practice to cultivate twice in autumn, to manure in winter, 
to plough on the flat with horses. Sometimes he cultivates once 
with steam 7^ inches deep, ploughs with horses, and manures 
and ploughs in spring. On this subject Mr. King expresses a 
very strong opinion. He says that one cultivation or breaking 
up on his heavy land answers better than two; it leaves the land 
more open for winter influences. This one is followed by a 
stirring in March, and again in the end of May or the beginning 
of June. The total cost in this case, allowing for harrowing, 
was IL 4^. an acre in 1863. It is a noticeable fact that the same 
year a practical valuer gave from his books three examples of 






150 


JBeport on Sieam (Mtivatsm. [Eeed. 

charges allowed by him for fellowing, Ti 2 .:—No. 1,' 2Z. II 5 . lOrf.; 
No. 2, 2Z, 12s.; No. 3, 2Z. 13s. In a letter dated November 24, 
Mr. sing states that the cost for similar work, during the past 
year, has been li 15s, In 1864 he made a fallow of 86 acres 
for 17,12s. 9iZ., steam and horse-power included; and of 24 acres 
of light land for 27. 3s. 9d., by horse-power alone. Now that he 
has abandoned one of the two autumn stirrings, the first amount, 
which includes both, would be reduced to 17. 4s. l<f. Mr. Kersejr 
Cooper’s fallows on 45 acres of light land, in 1864, are stated to 
have been prepared at a cost of 19s. 4rf. an acre (lOs. being de¬ 
ducted on account of expenses connected purely with the rye-crop 
which preceded the roots):— 

Cost of Worh 


Manual and Horse-lahour:— . £. s. c?. 

Ei^ne-driver .0 3 6 

Windlass-Tuan .. ,.030 

Ploi]gbman •• .. •• .. ..018 

2 anchotznen .. «, ,, ..034 

3 boys.. •• ..020 

1 boy and horse ..0 3 6 

Olt 0 

Coal . 0 12 6 

(hi,. .0 i 0 


1 10 6 

N.B.—Coal, 17s. per ton, home; oonsumptioD, 15 cwts. per day of 11 hours^ 

The quantity of work done between the autumn of 1863 and 
the spring of 1864 amounted to 315 acres. The aggregate 
expenses and the expense per acre are as follows;— 

Aggregate. Ber Acre. 

£. Sm dm Sm dm 

Manusd-labour, coals and oil .. 62 7 9 .. 3 llS 

Inter^t of capital, wear and tear .. „ 70 14 51 .. 4 6i 

Hoise-labour for carting water, deducting 1 r i o a o 

2?, 6k lOid. for harrowing €2 acres .. J ^ ^ *’ ^ ® 

138 3 4 ^ 8 

For the sake of comparison, it may be as well here to insert 
the aggregate and the acreage expenses incurred by Mr. Kersey 
Cooper the same year. The acres worked amount to 731; depth 
fircm to 7^ inches; time, 65 days, or 11 acr« per day:— 


Aggregate. P€ar Acre. 

•£. H, dm Sm dm 

llkaual-labour, coals and oil . 106 2 1 .. 2 9i 

Interest and wear and tear *.66 11 9 .. 1 10 

Horse for carting water . 6 10 0 .. 0 2 

179 3 10 4 9i 
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The difference here is due to the heavy nature of the land and 
the smaller area of the fields in Mr. King^s case. Mr. Cooper’s 
fences are straight, his fields are large, his soil comparatively 
light. By placing his 731 against Mr. King’s 315, the latter is 
thrown up in the scale; but, beyond this, Mr. Cooper gets over 
more ground. 

Mr. King’s tackle is under no circumstances let out, lest it 
should either be badly used or the men dawdle when removed 
from the master’s eye. Mr. Bate considers that it would be prac¬ 
ticable in the neighbourhood of Diss for farmers of 300 or 400 
acres to lay out 300Z. in tackle, and to hire an engine when re¬ 
quired. In some cases, such as isolated districts, the engine 
would find full employment, thrashing, &c.; then, of course, 
the whole apparatus should be obtained. 

No. 21. The same day that we inspected Mr. Greene’s farm, 
we paid a visit to that which Mr. Kersey Cooper holds of the 
Duke of Grafton, whose agent he is. The Bowbeck Farm is in 
the parish of Bardwell, 9 miles from Bury St. Edmunds. The 
land is moderately stiff, the subsoil a brick earth, lying at 
various depths. Upon two-thirds of the farm a stubble furrow 
6 inches deep is turned with some difficulty by 2 horses; on the 
heavier part of the land 2 horses will not plough more than 3 roods 
a day at such depth. The whole is quite level and under-drained, 
3 feet deep, and laid into good-sized fields, only 3 less than 20 
acres, but most of them over 40 acres, with straight hedges, 
trimmed low, and destitute of timber. This farm is particularly 
well situated for water supply, as in almost every field there is a 
water pit from which clay has been carted out, and against which 
the engine usually is set—a small boy is sufficient to put it into 
a tub. The farm has been in Mr. Cooper’s possession for 20 
years; on a strip of his own land adjoining he has exercised 
good judgment in building a block of cottages which are models 
of go^ taste and convenience. They speak to the discovery on 
his part that a good house has something to do with a good 
workman. If it does not help to make him, it serves to attract 
him. In the centre of the block is a large room, which is 
lighted and warmed, supplied with papers, books, games, and 
coffee, hung with diagrams of machinery, &c., and opened 
to the farm labourers and others during the evening hours 
for a very small charge. With men so cared for and im¬ 
proved, he has brought his farm to a state of uncommon per¬ 
fection. The Committee did not in the whole of their tour see 
one more worthy of remark, and they can but express their 
regret that the rain falling in torrents prevented such an inspec¬ 
tion of it as they could have wished, to enable them to make 
an adequate report. Their opinion is, however, confirmed and 
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justified bj the fact that at the last distribution of awards the Eye 
Association not only gave the prize to Mr. Cooper for the best 
cultivated farm, but also gave him the cup for the best flax-crop. 

The feirm consists of 800 acres arable, 300 pasture, in¬ 
clusive of sheepwalk. Mr. Cooper is a most decided advocate 
for steam cultivation. M. Bate, a thoroughly practical observer, 
not yet in a position to employ steam (and referred to in 
No. 20), expressed himself before the Eye Farmers’ Club in 
the following language, two years since:—Mr. Cooper informs 
me, after an experience of four years, that he would on no 
account farm without steam. He now grows on most of 
his fallow land an intermediate crop, such as tares, rye, Italian 
rye-grass, cabbages, coleseed, so as to enable him to keep 
an immense quantity of stock. He has reduced his horses, 
and is still able to do a great deal of claying without 
extra strength, w'hich used to be done by extraneous hands at 
7ii and 8d. a load. I have known his land for many years, and 
can bear testimony to its improvement. A large portion is of a 
description most difficult to keep free from grass—more parti¬ 
cularly with the intermediate green croppings, and this used 
to be a source of annoyance and hindrance; but steam has 
beaten, and, as far as I can see, eradicated it.” After a further 
experience of two years, Mr. Cooper more than confirmed this 
statement. It has enabled him, he said, to increase his head of 
stock per acre, and to grow more corn. Much of this would 
doubtless have been done without steam, and is due to liberal 
manuring; but, as we have before observed, the virtue of manure, 
like the virtue of drainage, is educed by deep culture. The land 
now usually carries 700 ewes, 1000 hoggets, besides lambs in 
the spring, 130 neat-stock, and never less than 100 pigs, of 
which several hundred are frequently grazed in the yards when 
the cattle are fatted oflF. This increase of stock is effected by 
the increased facilities for the growth of rye as spring green 
food; steam has rendered it possible to get 150 acres in place of 
35 acres. In place of 30 horses we found 18, or 2 to 90 acres 
arable* These animals looked in good condition, and are not 
worked so hard, we were assured, as they were formerly. Be 
it observed that the horse-power employed before steam was 
equal to 2 horses to 60 acres, which is not greater than some 
men seem to think it necessary to have at command in addition 
to a steam-engine and tackle I The farm is cultivated on the 
4-coarse system, allowing for 2 crops in the fallow shift. Steam 
has not made much way on the Duke of Grafton’s estate as yet, 
tho!^ we cannot imagine how, within the sphere of such an 
example, mm who are possessed of sufficient capital can resist 
the temptatiicm offered to them. 
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The Apparatus. —Mr. Cooper began in 1860 with an old set 
of Smith’s tackle, exchanged for a cart colt. He took it to 
pieces, acquired a good 
knowledge of its details, |^ | A 

reconstructed it, and 
worked it with a steam- 
engine of small power. 

In the hands of his en¬ 
gineer, a clever fellow, 
previously acquainted 
with machinery, toge¬ 
ther with a blacksmith, 
both guided by himself, 
the apparatus has under¬ 
gone since that time a 
total revolution. The old 
cultivators have been 
abandoned for a larger 
one better adapted for 
light land, with 6 tines 5 
feet wide, see Fig. A. It 
is raised and lowered 
very simply, works 
steadily, and has re¬ 
quired no repair. One 
thing is yet wanting to perfect it, and this is easily supplied, 
namely, an arrangement by which the tine frame may be lowered 
when one wheel is upon the 
unbroken soil. The windlass 
is also home-made. Two 
drums fixed in a heavy frame, 
carried on wheels. A pully 
on either side receives motion 
from the engine by means of a 
band. No repairs have been 
needed by the machine since 
it was made. The snatch- 
blocks are from Messrs. 

Howards’; the porters are of 
his pattern, save that repre¬ 
sented by Fig. C., used in 
the line of the fixed rope. B 
shows the fore-carriage, steer¬ 
age, draft, chain, &c. with 
arms of turning bow ” at an angle of 45°. D shows the crank- 
axle. The steersman rides on a seat behind. 

For some time Mr. Cooper was under the impression that he 
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could dispense witi a plough, but he has since learned the value 
of it, and uses one of Fowler’s 4-furrow ploughs, which he borrows 



from his friend Mr, Greene. We had the good fortune to see 
the set of tackle at work, and were much pleased with the sim¬ 
plicity and strength of the ^rts. The engine made by Burrell 
is of 12-faorse power, traction, and double cylinder. It was 
bought in 1861. When requested to state what was the cost of 
his apparatus, Mr. Cooper handed us the follomng;— 


£. s. dm 

Engine .. .. 400 0 0 

o snatch-blocks from Messrs. Howard 12 10 0 


Eope (1600 yards) .. 

12 rope-porters, 15s. 

40 standard ditto, Ts. 6d. 
Icnltivator 
1 windlass 

10 low porters .. .. 

Extra snatch-bloeks 
8 anchors .. 


80 0 0 subject to discount. 
9 0 0 made at home. 

15 0 0 
20 0 0 
40 0 0 
2 10 0 

7 10 0 

8 0 0 


» 

99 

99 

99 

99 

99 


Total . 594 10 0 

HJB.—Coal, Brights,^ price, by contract^ 17& per ton; consumption, 1 cwt. 
per acre. 


Repairs^ Renewals^ and Wear and Tear.—^The engine repairs,, 
owing to the ability and foresight of the engine-driver, cannot 
be put at more than 57. per annum, so we were assured. It 
was certainly in excellent condition. Quite half should be 
charged to thrashing, grinding, and other farm-work. As to 
rope, the last, from Glass, Elliott and G)., has lasted three 
seasons, and will last two more. The two first are reported 
to have been utterly worthless. 

Work dmw ,—^During a day of 10 hours, including removals, 
10 acres are broken up with cultivator. The stubbles are pre¬ 
pared lor roots by being broken up; first, 5 inches deep, and 
then crossed 9 or 10 inches; the steam pressure being seldom 
above 60 lbs. The tackle is so judiciously worked, and the 
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land is so clean, that one sound operation is often made to take 
the place of two. The time is well chosen, the operator is 
careful as to the nature of ihe operation, and then throws his own 
impetus into men, horses, and tackle, and achieves the object in 
the best manner, the shortest time, and at the least cost. The 
cultivator is used generallj, but all muck is ploughed in for 
roots and layers for wheat. 

Cost of Work .—The engine-driver who receives 1^. 
an acre, distributes it generally as follows:— 


s. d. 

Engine-man .0 6 

Windlass-man.0 2^ 

2 Anchor-men.. .. 05 

Ploughman .0 3 

1 water-cart boy and 4 porter-boys .. 0 5i 


1 10 

Horse with water-cart .0 6 

Coal.0 11 

Oil.0 U 


Expenses per acre .3 4^ 


As some readers may like to see how a year’s work looks on 
paper, we append a statement drawn up by Mr. Cooper, affecting^ 
the year 1864, for distribution amongst a few friends interested in 
steam culture. (See following page.) 

The labour is paid at the uniform rate of 1^. lOd. per acre y 
the consumption of coal and oil of course varies with the time 
occupied in doing the work, but these are kept in stock and used 
<mly for the steam cultivation, they also are taken upon an 
average of the 731 acres. The horse with water-cart is omitted, 
and the horses employed in removals. An additional Sd, an 
acre (which under peculiar circumstances seems suiScient), 
raises the total, as shown on next page, to Bs. 0Jd an acre. 

To pursue the calculation a little further, it is necessary to 
refer to the statement of Mr. Cooper’s capital account It will 
be seen that (with the omission of any charge for Fowler’s 
plough borrowed) the annual charge for wear and tear, allowing 
half that of the engine for other services, amounts to 467. Is. 3d, 
for interest 207. 10s. 6d, together 66Z. 11s- 9d This sum dis¬ 
tributed over 731 acres (the year’s work) gives Is. 9fd, which, 
added to 3s. O^d, the expense of labour, coal, oil, and horse, 
forms a total of 4s. lOd an acre. But these figures may be 
looked at in another light This sheet shows what steam has 
done. Suppose that the 12 horses displaced by steam would 
have done the same, what would have been the difierence in the 
expense? We estimate that a farm-horse costs in attendance, 
food, wear and tear of implements, and harness, depreciation 
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and interest, 46?. 13^. per annum. Assuming* this to be fair, it 
will be found that horses would have done the work of the 
year 1864 (731 acres) at a cost of 560/.; steam would have 
done it at a cost of 184/. 2^. IQ^d, Were every advantage to 
be pushed to the utmost, the comparison would be even more in 
favour of steam ; but we are contented with an approximation to 
the truth. 

Having reason to question the accuracy of our notes respecting 
the live stock, a note was forwarded to Mr. Cooper. Some 
extracts from his reply are here transcribed. “ I find that 
I have increased the quantity of my sheep stock, but the great 
advantage to me has been holding on, or buying more sheep 
in the spring of the year when farmers find a difficulty in 
holding hoggets on flock farms. By cultivating in the autumn 
I can do this. The green cropping before roots which I 
can thus obtain enables me to carry a much larger stock 
of sheep at that profitable period than I otherwise could do. 
I certainly grow more roots, more corn, and make more money 
from the land than I have ever done before, besides always 
being at the head instead of at the tail of my work. You may 
speak of the general advantages which are felt in every branch 
of the detail of my success from the application of steam power 
to the land, in doing the work token it ought to he done*' He 
feels, in fact, that it improves the whole pace of a farm, deepens 
the interest of the men in their work, and impels them onward 
towards mental development. It may be remarked that although 
the price paid for labour is the same per acre, the earnings much 
depend on the depth of the operation and strength of the land, 
some days being high, the same with the consumption of coal 
and oil, the former varying from to 2-| cwts. per day. 

No. 22. Lord Leconfield, Petworth Park, Sussex, September 
25. His Lordship’s vehicle met us at the station, drove us 
through the beautifully-undulating park, where herds of deer 
were feeding xmder the protecting arm of stately beech-trees, to 
the farm which lies at the extremity of the woods which skirt the 
jpark. There we were met by his Lordship’s bailiff, Mr. Smith. 
The shades of evening were descending, and we were prevented 
from forming so close an acquaintance with the operations at 
Petworth as could have been desired. That part of the farm 
over which we walked we found in a high state of culture. The 
fields, formerly small, are now enlarged, and are naturally well 
supplied with water. The 4-course system of cropping is 
observed. The land is drained 4 feet deep 2 rods apart. There 
are 700 acres—600 acres of it are stij0&sb, requiring 2 horses to 
plough 3 roods 6 inches deep. Some will bear sheep feeding, 
some not. Considerable improvement is said to have taken place 
in the produce per acre, and in the texture of the clay staple, 
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^Hch is due to drainage and deep culture. The fields are not 
well suited for steam culture, being very hilly, and the boulders 
near the surface. The statistics to be had were very few. 
His Lordship in 1861 bought a set of Fowler s tackle, later he 
bought a set of Howards’, which was mainly for the use of his 
tenantry, who do not seem to avail themselves readily of the privi¬ 
lege. Mr. Smith expressed himself very strongly in favour of the 
round-about system on land so hilly as this. The difficulty in 
moving the heavy 14-horse power engine about he described as 
insuperable. Considering the steep inclines, the irregular fields, 
and the great boulders, he thought the fixed engine decidedly pre¬ 
ferable, The farms, too, in the neighbourhood are very small. 

Both sets of tackle include an engine; one of 14rhorse 
power, one of 10-horse power. Fowler’s cost lOOOZ., Howards’ 
cost 700£ in 1863, including one of Clayton and Shuttle worth’s 
traction engines. The repairs, wear and tear of Fowler’s are 
estimated roughly at 507. a year. We had hoped to have received 
some particulars from another of his Lordship’s agents who has 
charge of Howards’ tackle, which is placed at the disposal of the 
timantry, and which was said to have done more work than 
Fowler’s, He has not,how'ever, sent us the particulars up to the 
time of going to press. The work done with Howards’ averages 
5 acres per day with the plough, and 7 to 8 acres with the culti¬ 
vator, including removals, which consume half a day each, and 
the work of 6 or 8 horses. 

The cost of manual and horse labour, coals and oil, is IL 9^. 2d, 
per day. Fowler’s tackle averages 5 acres per day ploughing 
8 to 10 inches, 6 to 8 acres cultivating 10 to 12 inches, inclusive 
of removals; the cost being IZ. lOs. lOd. for manual and horse 
labour, coal, and oil. The ordinary weekly wage in the neigh¬ 
bourhood is 11s. or 12& The coal costs from 22s, to 26s. per 
ton home; Fowler’s engine consumes 10 cwt. while workii^ 
with 60 lbs. steam pressure. An intelligent blacksmith is em¬ 
ployed on the estate. Fowler’s tackle was set out to work, but 
the weather had been all against it. We have seen a better use 
made of steam elsewhere, but the farm is not well adapted, in 
Mr. Smith’s opinion, for Fowler’s tackle. That the farm 
was in a fine state of cultivation was rather due to the liberal 
application of manure and the keeping of sheep. Mr. Smith 
stated that the chief obstacle in that neighbourhood to steam 
was the first cost of the apparatus, and the limited extent 
of the farms. Still he thought that Howards’ apparatus might 
be added with great advantage to the farming machinery 
required for the cultivation of 300 acres, Fowler’s for 500 acres. 
With reqject to the advantage derived from working in large 
fields, we were assured that between breaking up a 30-acre field 
and a 9-acxe field with Fowler’s tackle, there was a difference of 
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one-third in time. He spoke, too, of the increased pace obtained 
throughout the farm, and the greater promptitude with which all 
tillage operations are performed. 

No. 23. Messrs. R. and T. Wagstafi^ Stifford Clays, Grays, 
Essex, September 3. These gentlemen occupy three farms, two 
belonging to Mr, Winfield Baker, lying together, and one at a 
distance of 4 miles, belonging to Mr. H. E. Gurney. This 
gives 1179 acres of arable, minus 149 acres of grass. Having 
business as potato salesmen at King’s Cross and Spitalfields, 
they find it advantageous to pursue the market-garden system. 
The three farms consist of light, medium, and heavy soil, the pre¬ 
vailing character being loam upon gravel substratum, reposing 
upon chalk. They are thrown into blocks, and several engine- 
roads are constructed. In order to prepare the way for steam, and 
enlarge the fields which were small, about 4000Z. was spent in 
making roads, grubbing hedgerows, and lOOOZ. in drainage, which 
has been done 9 yards apart, and 4 feet deep. The manual labour 
amounts to about 5000?. a-year. The horse-power is not reduced; 
but a greater number of horses are set free from the land to be 
employed in carting manure. There are 68 horses. This power 
is larger than would be required, in consequence of some of the 
land having come into occupation in a very foul condition. 
Great difficulty has been experienced in obtaining a supply of 
good water. A well specially sunk in the floor of the engine- 
house yields a water which leaves so large a deposit as to cause 
considerable es^nse in renewal of tubes and of filre-box too, 
since a new one will be needed next year. Cleaning out takes 
3 hours twice a week. We suggested the use of Lefianc’s fluid. 
The benefit here desired from steam was not so much depth of 
tillage as the power of creating a seed-bed in the shortest space 
of time. No sooner is one breadth of a crop cleared than the 
land must be broken up and planted. It followed that an appa¬ 
ratus was also wanted that could quickly be picked up, moved 
without horses, and quickly set down again. The one chosen 
may be taken up in half an hour, and set down ready for work 
in one hour. Mr. Wagstaff is quite satisfied with the efficient, 
in fact, the indispensable aid thus rendered him. He speaks in 
no undecided terms, too, of the increased value steam-tillage 
has conferred on the dramage works. On land so treated they are 
deterred from working by rain a less number of days than on 
any other. The land is now cniltivated on the flat, and water- 
furrows, which used to cost annually on part of the land “ nearly 
as much as the parochial rates,” are abandoned. Not a pint df 
water stands upon the land after the heaviest rain. With respect, 
too, to increased produce, he testifies to the greater bulk of all 
green crops, and to one-quarter per acre of wheat in excess of 
what was customaiy^, as due to the employment of steam. 
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The Apparatus, bought of Messrs. Coleman and Morton of 
Chelmsford, in 1862 (tihe first set on this system offered to the 
public), consists of an Engine of 10-horse power, double 
cylinder, traction, manufactured by Messrs. Clayton and Shuttle- 
worth; two of Coleman’s Cultivators^ 1200 yards of rope^ and 
rope-porters: the total price 640L Finding it necessary to have 
a plough, Mr,. Wagstaff has ordered one, together with an 
anchor, from the Leeds Works. The reason assigned was that 
the weather often being unfavourable after harvest, he could 
continue work later into the autumn, and commence it earlier 
in the spring, by means of a plough. 

Repairs^ Renewals^ Wear and Tear, —The repairs of the 3 years 
average 20Z. a-year. This nearly all concentrates, however, in 
the first year, which, being highly experimental, was charac¬ 
terised by a series of breakages. The set bought was the first on 
this system offered to the public. The last two years have been 

-without a mii^ap. The repairs 

would be were 
there no smith and smith’s shop 
'tSO \ on the premises. We observed the 

j smith making a very excellent 
share from wrought-steel plate 
and wTought-iron socket rivetted 
'‘111 together. This forms a cheap and 

efiective share. 

Work done, —During a day of 10 hours, 7 acres a-day with culti¬ 
vators, 5 to 9 inches deep, including removals. The amount of 
work done is not great; there seems to be too many horses to 
allow of that. Last year (1865) it amounted to 150 acres, but 
the autumn was unfavourable. Up to the time of our visit, 
105 acres had been broken up, and it was proposed to break up 
200 more before October, weather permitting. 

Chif of Working, 

Manual and horse-labour per day:— £, s. d, 

1 engineman.0 o 0 

B men, 2s. 4t/,.0 7 0 


1 man .. .. 

2 hoys . 

lYater-cart, bov and horse 

Cml .. .. ‘. 

Oil . 


0 3 8 
0 10 0 
0 10 


^ 1 11 4 

« Interest and maintenance on oOOL, as in other cases 3 11 3* 
Bepaiis, 20?. per anniun .. .. .0 19 0 

Or a total cost of.6 17 

whkm, disirilmted over 7 acre^ gives ITs. 4d, an acre. 

* The temtta^pifwes of 2?. per as charge fofr interest and maintenance. 
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The coal used is Hartley’s,” price 20^. per ton home ; con¬ 
sumption, 10 cwts. per day of 10 hours; 7 cwts. only when under 
cover and stationary. 

' We found the tackle at work. When questioned as to the 
advantage of the direct pull of the implement to the engine cha¬ 
racteristic of this plan, Mr. WagstaflT appeared to attach less 
importance to this than to the facility possessed for moving about 
from field to field without assistance from horses. 

Repouts op^Visits to Section C.— Light-Land Fabms. 

No. 24. On the 5th of September, after a day’s heavy rain, we 
visited the farm of Messrs. Blyfh and Squier, known as the 
Mucking Heath Farm, at Stanford-le-Hope in Essex. Mucking 
is just on the edge of the London Clay formation. It occupies 
the rising ground which overlooks the bend of the river Thames 
below Tilbury. The soil, however, which gives birih to furze 
and fern, has nothing of the character of clay, but belongs rather 
to the drift or the Barton and Bagshot series of Post-tertiary 
sands. Sufiice it to say that a pair of horses makes easy work of 
a furrow 6 inches ;^eep, that artificial drainage is nowhere 
requisite, and that in some fields difiSculty is experienced in con¬ 
solidating the soil. This farm, the property of Mr. Cox, con¬ 
sists of 400 acres under the plough. It was taken in 1860 
for the purpose of being tilled by steam power. The tenants, who 
possessed several thrashing-machines, for which they found 
work in the neighbourhood, thought that they might unite with 
their other business the kindred one of contracting for steam 
tillage. They consequently purchased two sets of tackle; one of 
Messrs. Fowler of Leeds, another of Messrs. J, and F. Howard 
of Bedford. The first two years these two sets were so thoroughly 
employed on their own farms, that they could not spare them for 
contract work. Subsequently they have been disappointed in 
the number of applications made for their hire. Fowler’s tackle 
has during the last three or four years sufficed for their purpose, 
and being better suited, as they say, to their special circum¬ 
stances, they have put Howard’s on one, side. Their own expe¬ 
rience, however, of the expenses of this mode of tillage, and the 
want of desire to employ steam in the neighbourhood, has 
disinclined them to purchase another and more improved set of 
Fowler’s tackle, which they would have done had the results 
of the present set justified the investment. 

A great deal has been^done in preparing for the steam 
plough. The tenants obtained permission of the landlord to 
remove the fences, to grub up the wood and heath, and to lay 
out the plot into blocks (the greatest stretch being 825 yards), 

VOT,. TTT.-S. a. TW 
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'vrliicb can be readily ploughed from the yarious roads that 
divide them and cat one another nearly at right angles. This 
work has cost 700Z., but the removal of the hedges is equivalent 
to the gain of 10 acres for which rent formerly was paid. 
A great pordop of the outlay was made in reclaiming the heath 
and fox cover, which had not paid rent 

The soil, which is thin, and mainly the result of vegetable 
decay, lies upon a gravel subsoil, which, allowing the water to 
percolate freely, admits of the closing of every open ditch which 
previously existed. 

The water is obtained partly from ponds and partly by means 
of 5 wells sunk at various parts of the farm to a depth of 
50 feet 

have already stated that in 1860 both Howard’s and 
Fowler’s sets of tackle were purchased and worked vigorously 
for two seasons.. Dming the third and subsequent seasons one 
apparatus alone has used. In conjunction, with steam, 
8 horses have been employed. United they have wrought a 
change in about two years which, if left to the 14 horses that 
are cimsidered sufScient to work a farm of this size, would have 
required fully 7 years, and then have been done less eflFectively. 
The two sets consist of the following members. 

jFwZcr’s.—10-horse power Engine manufactured by Clay¬ 
ton and Shuttleworth, a 4-fairow plough, used as a plough and 
digger, 800 yards of rope; cost, 700/. 

Motmrd's.—A Cultivator, 1600 yards of rope, windlass, 
porters, &:c.; cost, 200/. 

The cultivator and windlass of this set is considered too light. 
It appeared to have been much strained: hut the rope was in 
excellent conditioru 

^pairs, Renewals^ and Wear and Tear of Fowler’s tackle will 
chiefly he gathered from the annexed summary. The repairs 
are averag^ at 100/. a year. The rope is estimated to cost 
It. per acre; ploughshares, and other wearing parts. It. per acre. 

ISe Work done per day of 10 hours, cultivating from 3 to 4 
acres 8 to 12 inches deep, including removals. 

Farm Aecmnt, 


Fowlee. 




Howaed. 



Acres. 

a 

£. t. 

d. 


Acres. 

5. 

£. s. 

d. 

1860 „ 136 at 

10 .. 

€9 0 

0 

1861 

•• 179 at 

8 .. 

71 10 

0 

1861 .. 663 „ 

U .. 

468 8 

0 

1662 

.. 193 „ 

8 .. 

77 14 

0 

1862 .. 182 „ 

15 .. 

115 10 

0 

1863 

•• 83 „ 

10 .. 

41 10 

0 

1863 .. 83 „ 

12 .. 

58 18 

0 

1864 





1^ .. 133 „ 

Id 

95 16 

0 






1865 .. 40 „ 

• t mw 

30 0 

0 








837 12 

0 


lis 


190 14 

0 
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Now that the lands have been cleared and got into working 
order, it is found that about a moiety (200 acres) comes in 
rotation to be deeply stirred each year, viz.;— 

Acres, 

100 stuhhles in antimm, immediately after harvest. 

60 „ in early spring for roots, potatoes, mangel, and kohl rabi, 

50 „ after tares, rye, trifolium, clover, &c., for rape and tnxnips. 

200 

Any variation from the ordinary rotation, wherein 2 corn 
crops are taken in succession, as an equivalent for 2 years’ layers, 
will require about the same tillages. 

The General Account (see pp. 164-165) diflfers from the above 
inasmuch as it embraces work done on neighbouring farms. The 
Farm, it will be seen, is charged from the same scale of prices 
as applies to land where work is done for hire. 


Cost of Worh done. 


Manual labour per day :— 

s. 


Engine-man . 

.. .. 3 

6 

Ancbor-man . 

2 

0 

2 porter-boys . 

Ploughman.. •• . 

.. .. 2 

.. .. 2 

0 

6 


10 

0 


Is. per acre is divided amongst the comx^any by way of incentive. 

The coals burned are Hartley’s,” which cost 18s. a ton 
home. The quantity burned per day of 10 hours is ^ a ton— 
the cost consequently 9^. Add to this the oil, Is. per day, and 
the daily expenses are found to amount to 20s.* For a general 
view of the cost of the work done on and off the farm, we must 
refer to the Farm Account and the Summary appended. From 
the latter it will be seen that for Fowler^s Apparatus the 
disbursements from I860 to 1865 amounted to 1673/. 7s. 6d., 
the returns to 1228/. 6s., so that a balance of 445/. Is. 6d. 
appears against Steam; in Howard’s case the balance in the 
same direction is 237/. 13s. 5d. In neither case does interest 
on capital figure in the account 

The expenses of working have been thus estimated over an area 
of 280 acres daring 60 days, ploughed from 8 to 12 inches deep. 

Per Acre. 
s. d. 


Wages . 3 6 

Irons and water . 16 

Ck)als and oil. 2 6 

Eepairs, mamtenance of apparatus and rope .. 3 6 


11 0 


_a 


* This is exclusive of the Is. per acre gratuity. 
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FOWLEE’S STEAM 
Copy of Summaey.— 


1 PAYMENTS. 

1860 I Co6t of Engine and Tackle:— 

lO-korse Engine, Plosgb, Anckor, &c. 


1863 I paid for Labour 

f o Bepairs 


1864 i Cash paid for labour 


1865 i Cash paid for Labour 
i ,, Bepairs 


Total Payments •. .. 

Total Beceipts. 


Say, j 






per Acre.' 






8 . dt 1 £, 

8, 

d. 

£. 

8. 

d. 

700 

0 

0 




5 6 81 

IS 

0 





— 

— 

781 

18 

0 

3 7 128 

16 

4 




4 2 146 

16 

4 




1 

— 

— 

275 

12 

8 

1 4 0 72 

17 

0 




3 4 61 

4 

0 




5 0 i 90 

0 

0 




1- 

— 

— 

224 

1 

2 

4 4 I 36 

14 

0 




6 4 : 54 

8 

2 




5 6 1 46 

0 

0 ! 




i_ 



137 

2 

2 

3 8 1 36 

16 

6 




13 0 130 

4 

9 




6 0 60 

0 

0 





— 

— 

227 

1 

3 

3 3 6 

5 

9 




4 6 9 

6 

6 




[43 12 

0 

0 




1 — 

t 

— 

— ; 

27 12 

3 

! 



1673 

7 

6 

1 •. 

•• 


1228 

6 

0 

1 •• 

•• 

_J 

445 

1 

6 


HOWAED’S CULTIVATmG 


; jperAoe. 

j a. d» £» St £t s* gE* 

1861 Cost of Tackle (without Engine).. ' .. 200 0 0 

Cash paid for Labour and Bepairs.i 4 4 79 19 0 

,, Bepairs . 7 0 0 

Hire of Engine, 90 days, at 15e, 3 9 67 10 0 

i - 354 9 0 

1562 I Cash paid for Labour .' 4 0 ! 80 16 1 

[ 5 , Kepaiis .; 3 0 j 59 14 5 

,, Hire of Engine.! 3 3 60 16 0 


1865 I Cash paid for Labour . 4 0 | 21 12 


201 6 6 


,, Hire of Engine.. 5 0 j 27 0 0 


Total Payments 
Total B^pts .. .. 


614 17 2 
377 4 0 


237 13 2 
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CTJLTIVATIOIT ACCOUNT. 
{Meem, Sh/th and Sguier, No. 24). 


i 

EEOEaPTS. 


Per Day. 

Per Acre. 






8, d. 

£. s. a. 

1860 

ColtiTating 311 acres 

in 93 days 

8i 

12 0 

188 18 0 

1861 

718 „ 

99 175 97 

4 

14 3 

508 2 0 

1862 

»» 368 7» 

9 9 80^ 9 9 

4 

13 6 

247 18 0 

1863 

167 .. 

9 9 46 , , 

ai 

13 3 

110 14 0 

1864 

> j 200 ,, 

>>60 ,, 

Si 

14 0 

142 14 0 

1865 

9 9 ^^9 9 

>> 14 79 

3 

15 0 

30 0 0 

1 

i 

Total .. 1799 acres 

' 478 days 


U 0 

j 

ms 6 0 

TACBXE ACCOUNT. 




Per Day, 

Per Acre. 






s. d. 

£» 8m dm 

1861 

OoltivatiBg 370 acres 

in 72 &kys 

5 

8 0 

150 12 0 

1862 

1 9 400 ,, 

9 9 8^ 9 9 

*h 

8 3 

168 8 0 

1863 

,, 111 „ 

» 9 36 9 , 

3 

10 6 

58 4 0 


Total .. 881 acres 

195 days 


8 6 

377 4 0 
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From their experience, Messrs, B. and S. affirm such work as 
the above, if done bj horses, would have cost from 145. to I 65 . 
per acre. On first entering the farm they were obliged to 
purchase every particle of horse keep, and their books show 
that each horse cost ISs. a week. 

The reader will at once exclaim at the small amount of work 
done. He will object, with ourselves: “Here is light land, 
advantageously laid out in large plots, with straight boundaries, 
good engine roads, a good water supply, liberal scale of 
wages with an additional piece-work inducement to the work¬ 
men, owners well acquainted with machinery, provided with a 
good staff of engineers and admirable workshops, wherein all 
repairs can be effected—^why is it that the result is so dispropor¬ 
tionate to the advantages? The tenants offer no explanation, 
they merely hand in the account. They surmise that the engine 
should be 14-horse power instead of 10-horse power; but 
bom what we saw, the implement working at a 10 -inch minimum 
depth in wheat stubbles, did not appear to be doing more than 6 
horses would master. The registered steam pressure was 80 lbs. 

Notwithstanding this showing, these gentlemen lean decidedly 
h> the adoption of steam in preference to horse cultivation. 
** Against this outlay,*’ they say, “we have to balance such 
advantages as these: the saving of one-third horse power, the 
deepening of the staple, the getting rid of weeds, which have 
almost disappeared, the doing this at a time when it could not 
have been done by horses, the improved cultivation generally, 
the increased facilities afforded for a better and more frequent 
cultivation of fallow crops, botb in spring and autumn. This 
extra tillage has been mostly given to the valley or deeper staple 
fields, which return as much for tillage as the higher and 
thinner soils do for manure. On deeply cultivated land manure 
appears to produce the greatest results. Steam enables Messrs. 
B. and S. to obtain an extra crop, potatoes or peas (both early) 
for the liOndon market, before turnips. The despatch essential 
to this operation is only to he attained by the employment of 
steam. The Jhrm appeared to great advantage. Cleanliness 
prevailed throughout, the root crops were beyond an average, 
and the stubbles gave indications of strong crops. Since our last 
visit, a 14-horse-power engine has been purchased. 

No. 25. On the 7 th September we visited Lodge Farm, in the 
P^i&h of FQgham, Suffolk. This farm, occupied by Mr. E. 

is similar in character to those farms in Norfolk of 
winch Mr. Hardley said, that tiiey “ might be ploughed with a 
Ijirrf isabhite and a dasj^k^.” It consists of 960 acres, 16 
at am i n g lass. It is situated da, an exposed, undulating 
*lSw fieUbf am Tory laxg^ and the staple tibin and 
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stony, a stratum of thin, hungry marl intervening between it and 
the chalL Drainage is not required; and it is difficult to 
procure water, no special provision having been made for its 
supply. Two men and carts ate usually employed to fetch it. 
This farm, which has been many years in the family, is the 
property of Mr, Barclay of Lombard-street, who has given every 
encouragement he could to the employment of steam. The 
tenant has been enterprising and skilful in the use of it; but he 
has not produced such results as he would do if the imple^ 
ments supplied were better adapted to the character of the land. 
He follows the four-course system of cropping; and in doing so 
says that the main ad^^antages he derives from steam are, that 
the fallowing for roots is less expensive; the root-crop is more 
certain and much heavier by virtue of its being sown at the 
proper time; and the number of horses is reduced. Although 
he had very few statistics to offer, he affirmed that on no account 
•would he farm without steam. What he had done convinced 
him, without going accurately into figures, that he must be a 
gainer. If more roots—that is to say, more sheep-feed—are 
obtained, there must on such land be more com grown. The 
horses, formerly twenty-four, are now nineteen in number—^two to 
98 acres. The average amount of stock kept is 600 ewes and 
40 beasts. For land of such weak texture ffie roots were very 
good; and the stubbles showed that the corn-crops were better 
than crops generally grown on similar soil. The land was clean, 
and throughout well farmed, without much dependence upon 
artificial manure. 

The Apparatus (Fowler’s) was purchased Christmas, 1862. 
Its parts are, an engine of 10-horse power, double cylinder, 
traction, manufactured by Messrs. Claytcm and Shuttleworth 
for a gentleman who ordered it for estate-work. It was converted 
at Le^s. Two-thirds of its time it is engaged in thrashing, 
grinding, and chaflf-cutting. It is driven by a labcmrer from the 
farm—a 4rfurrow plough, a cultivator with 7 tines, an anchor, , 
porters, and 800 yards of rope. Having been used one y^r, it 
was bought for 6(K)Z. 

Bepairs, Renewals^ Wear and Tear, —The JEngine, which is 
in excellent condition, has caused very little expense. The 
travelling-gear and one axletree and a clip-drum have been 
renewed. The implements have needed no repair, and are in 
good state. The anchor is also in nice keeping. The shares, 
on such sharp land, wear considerably; but not more than they 
would do by horse-power. The rope^ having been well kept 
and carefully supported, is in excellent repair; the stress on it 
has never been great, though it might suffer from wear. 

The Worh done, and mode of Working ,—^The engine, wiih a 
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steam pressure of from 70 to 80 lbs., in a day of 10 hours, 
ploughs 8 acres 5 or 6 inches deep, and cultivates from 10 
to 15 acres, 8 or 9 inches deep, with harrow following; the 
removals, which occupy 2 hours, being included. No actual 
account of work done is kopt; Mr. Fyson estimates it at about 
100 acres per year twice over. The preparation for roots is as 
follows: 1st The stubble is broken up by the cultivator, with 
harrow attached; in the space of two weeks the field is crossed 
with these same implements. It is so left till spring, when a 
seed-furrow is turned by horse-power. All clover-leys are 
ploughed by steam as well as they can be done by horses. 


The Cost of Worh 


Per Day. 

Manual labour:— £> 5. d. 

Engine-man.0 2 6 

Ploughman.0 2 6 

Ancbor-ioan .0 2 0 

2 boys .. .,020 

Water-cart, boy and horse.0 5 0 


0 14 0 

Oil .0 2 0 

Coals ..oil 7i 


1 7 74 

XJB.—piecework payment 


The coal used is knoum as " Staveley Hards,” 16 a 6 rf. per ton 
home, about 15 cwts. being used per day of 10 hours. The 
mud-holes of the engine are cleared out once a week. 

No. 26. Mr. Edward Greene, the member for Bury St. 
Edmunds, eighteen months ago took the farm of 400 acres, near 
that town, which we visited September 8th. The soil is a good 
friable loam on a chalky subsoil, well suited for the growth of 
roots. The fields, which lie on each side the turnpike road, are 
large; they are bounded by straight fences, which are without 
timber. There is a partial supply of W’ater from ponds; the 
greater part has to be carted an average of three-quarters of a 
mile. The farm requires no drainage. When entered, the farm 
was exceedingly foul: already (since November, 1865) a change 
has been wrought, which is due to steam-power, and could have 
resulted from no other in so short a time. A decided, vigilant 
man, who professes to ** farm on the gallop,” when he employs 
steam-power, will scarcely be satisfied with less than steam-pace. 
Mfr, Greesie &rms on Ihe four-course system, and intends to keep 
K ftimed so high for roots as to throw down the barley*^ 
he he&ve$ it possible to sli£fen the stmw with salt 
. November, 18S5, consists of an 
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Engine, 32-]iorse power, doulile cylinder, traction, made by Burrell 
of Thetford. It is used for thrashing and chaff-cutting. It is 
powerful and well made. The hind travelling wheels are 6 feet in 
diameter, and 12 inches across the tire. It drives the windlass £. 

with spindle and universal joint. CJost .. .. ..400 

Windlass and Eoj^e Farters^ made by Howard .. .*.j 

Oidtivator^ Mr. Kersey Cooper’s design, made by Burrell.|350 

Three-furrow Flough^ by liansome. Ecpe, 1600 yards .; 


Total 


750 


Of Repairs^ &c., there has been no separate account kept. 

Work done^ and mode of doing iL —During a day of 10 hours, 
including removals, which occupy 2 hours, ploughing is done 
at the rate of 7 to 8 acres a day; and cultivating at about 
10 acres a day, the first operation being 5 inches, the second 
9 inches in deptL When days are long it is very usual to keep 
the engine running from 5 a.m. to 7 p.m. The steam-plough is 
used oSy to turn the wheat-furrow, or to put in long manure for 
roots. Since November, 1865, 315 acres have been ploughed 
or cultivated once over. 

The Cost of Work. —^The men are paid by the piece. The four 
principals take the job at Is. lOd. per acre, the men spending 
their own time about moving, the master finding the horse to 
draw the water-cart. The payment of manual labour is thus 


arranged:— 


Engine-man . 

Windiass-man 

Pion^man .. .. 

Per Acre. 
s, c?. 

.. ..0 6 

.. ..0 3 

.. ., 0 34 

2ai^or-men 

.. 0, 5 

Porter-boys . 

.. ..0 3 

Water-boy . 

.. .. 0 14 d. 


1 10 


Coals . .,10 

Oil.0 li 

Carting water .0 4 

Interest .1 6 

Eemovals by horses . 0 14 

— a 1 


4 11 


Mr. Greene’s mode of estimating the expenses—wear and tear, 
repairs, maintenance, and interest—is as follows. The total cost 
of the apparatus being 750/., half the cost of the engine and all 
that of the apparatus—^viz., 550f.—are set down to tUlage opera¬ 
tions, thus— o 


Eepairs, wear and tear, and maintenance, on 550?, at 20 per cent. 110 0 
Interest at 5 per cent, on 560?. .. .. .. .. ..2T 10 


137 10 
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The horses are reduced from ten to six. In harvest, a couple 
of light ones are bought to help through with carting, and sold 
again when it is done. If the land were heavier, Mr. Greene 
would certainly have a double-engine set of tackle. 

No. 27. Mr. Smytiie, resident at Newsells Bury, near Royston, 
in the county of Herts, received us Sept. 19. The farm con¬ 
sists of 700 acres of arable land, and 50 of grass, lying together, 
and extending over an undulating surface abounding with steep 
inclines. The fields are open and large, wilh scarcely a break 
or a hedge. Of these 700 acres 550 are suited to grow turnips, 
100 are mixed soil and weak clay, and 50 are of a medium 
character. The stifiPest lands, which are found on the summits 
of the hills, are said to require three horses to plough 5 inches 
deep; the l^ht land below is easily ploughed with two. The 
subtil of the upper field is clay upon chalk; of the lower, 
gravel upon cl^k. The supply of water is a matter of 
diffictdtj. A necessity exists to husband water. The natural 
ponds, together with the wells and tanks which have been con- 
have frequently all been exhausted when steam tillage 
waalii prove most serviceable. It is then necessary to fetch 
water^ from a distance of 3 miles. This water leaves a great 
deposit in the boiler, which renders it desirable for the mud- a 
holes to be cleaned out once in 12 dajrs. When steam was 
introduced, the horses were reduced from 2|’ per 100 acres (the 
usual number in the neighbourhood) to 2 horses, and then their 
work became lighter. The tenant’s course of cropping varies 
with the quality of the land, as he is not restricted to the four- 
course shift. He believes that those who spend money liberally 
in machinery and manure should he trusted to ’farm as they 
please. Steam has enabled him to take a crop of beans when he 
could not have done so without it: thus, on the 100 acres of 
heavy soil, the rotation he intends to follow is—^fallow, beans, 
wheat, seeds, oats. On the 550 acres of turnip soil the four- 
course ^’stem does prevail; 50 acres of the heavier land are laid 
down with sainfoin, which remains 4 years. The 100 acres of 
stiffish day axe divided into four plots, and tilled for wheat and 
d^d fallow. By deepening the staple Mr. Smythe finds that 
hxs cropis are increased, particularly the roots. This circum¬ 
stance allows him to feed more sheep. 

When we ani^d the finishing stroke was being put to harvest. 
Two grain mowing-machines were at work on a late piece of 
Nothing was being done with the steam-tackle. There 
reasons for ibis—^wet weather and want of labour. 
^ ^ possession, Mr. Smythe 

mm want of labdur, to work Ihe sfceam-tackje 

be with. 360 acres of com 
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to be cut, and only twelve men to cut it. Wherever it is possible 
therefore, he substitutes machinery and horse-power for men— 
a fact which accounts for the small redaction made in horses. 
Men, howevCT, cannot be dispensed with in steam cultivation; 
and iheir absence, when most required, impairs its usefulness. 
Mr. Smythe, in confirmation of these statements, assured us 
that for nine months in the year his payment for labour does not 
exceed 11Z. a week. 

The Apparatus maybe called Smith’s. It was bought in 1860, 
and consisted of 

£. s, d. 

An Engine of 8-lioise power, single cylinder, made by Messrs. 

Hornsby, which having been in use upon the farm since 
1857 was chaiged to the steam cultivating apijaratiis.. .. 100 0 0 
Windlass^ 2 implements, 1400 yards rope and porters .. .. 255 10 6 
Three-furrow plough, made by Howard, new 18G2. 54 10 0 

410 0 6 

Being satisfied that the strain is less, and fewer breakages of 
implements and rope occur, when the spasmodic action of a 
feeble engine is avoided, Mr. Smythe determined to change his 
8-horse power, which had been two years in use when purchased 
by him, for an engine of 10-horse power. The old engine, 
having been stayed and strengthened, was restored to its former 
value (100/.), and passed, with a cheque for 50/., in exchange for 
the greater power. This addition, in 1865, increases the first 
outlay of 1860 to 460/. Os. 6d, 

R^xtirSf JBenetvalSf Wear and Tear, —^From first to last—^fhat 
is, in 8 years—-ihe original engine cost 100/., or 12£ 10s. a year* 
Putting half the year’s cost against steam cultivation (6/. 5s. 
X 5 years), we have 31/. 5s. 

The second engine has needed no repairs. The implements 
and windlass have cost little or nothing, save for wearing parts, 
of which no account has been kept. 

The Rope, —A renewal of 1000 yards of steel-rope took place 
in 1863, and of 1000 yards in 1864, together costing 80/. These 
ropes have been suppUed by Messrs. Glass, Elliot, and Co., and 
are of excellent quiity. The first rope was very inferior. 

TPbr^ done and mode of doing it during a dag of 10 hours, include^ 
Bemovals, 

PlougMng 6 acres 5 inches deep. 

Cultivating (3 tines) 5 acres 6 inches; heavy land, 10 inches. 

Cultivating (5 tines) 10 acres 8 inch^; heavy land, 13 inches 2nd fime over. 

Previous to 1862, wheat-stubbles were broken up at one opera¬ 
tion, and left for wintry influences till spring, when they were 
crossed. Since 1862 they have been ploughed, either by steam 
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or boTses, and crossed, in spring, at one operation by steam. 
To this metbod, which produces a superior tilth, Mr. Smjthe 
attributes his escape from the turnip-fly which ravages the crops 
around. Steam, by this showing, seems to have done away with 
the four operations, which are supposed throughout the country 
to be necessary to the perfection of fellows. The roots are grown 
with artificial manure only, and good tillage. 


Cost of Worh 


Engiue-mau . 

£. 

.. .. 0 

s. d, 

1 10 

Extra .. . . 

.. .. 0 

1 0 

1 ploughman . 

.. .. 0 

1 10 

Extra. 

.. .. 0 

1 0 

1 windlass. 

.. .. 0 

1 10 

2 anchor 

.. 0 

3 8 

2 hoys .. . 

.. .. 0 

1 4 

1 hoy, horse, cart 

. .. 0 

4 6 

1 boy to oil ToUeis 

.. 0 

0 4 

Coal, 7 cwts. .. .. , 

0 17 4 
. .. 0 6 3i 

Oil . 

. .. 0 

0 9 

Total cost per day 

.. 1 



H.B-—^These 2 men receive 1«. a-day extra when the engine is working, 
AH men receive 2 pints of beer a-day. The average wa^s of a day labourer, 
la lOd. C5Kii-“**Stav€]fiy Hards,’’ 18s. per ton home^ 7 cwts. used per day of 
10 hours. 

Our walk over the farm satisfied us as to its good management, 
and our inspection of the tackle of its good keeping. However, 
the engine and tackle were found abroad. The man who has 
charge of the engine was formerly a common labourer. There 
is no smitFs shop. Mr, Smythe expr^sed himself as perfectly 
satisfied with the results of steam-tillage, and would on no account 
a^mpt to farm without steam-power. He says, “ Deep cultiva- 
ti«i has improved the drainage on my stronger soils, which are 
draiimd 3 feet deep 8 yards apart^ The number of sheep has 
been increased on this farm since steam was introduced from 
600 to about 800. 

3Si o. 28. The name of Hllman is well known in the county of 
Sussex; it stands associated with progressive movements in agri¬ 
culture, and especially with the annals of sheep-farming. Wa 
were received on the 24th September by Mr. R. H. Ellman, of 
and became acquainted with the 1300 acres of laud 
which he copies under Lord Abergavenny, on the bleak cbalk 
downs which lie to the north-west of Lewes. The hill-sides are 
gfinewBy ; in some cases too steep for cultmtion, Ihe 
cumvatod area comprises 500 acres; on the resl^ a fine flock of 
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800 Down ewes are pastured, being folded at nigbt. The arable 
land is a marl upon chalk; it requires no drainage, and can be 
worked with 2 horses when thoroughly dry, though sometimes 3 
are used. The fields, which vary from 30 to 40 acres, are 
divided by turf borders and much intersected by foot-paths; there 
are no hedges. The Earl gives his consent to such improve¬ 
ments as the tenant chooses to make to facilitate the use of 
steam; but the engine is without a shed, and the buildings are in 
that state which is well described by Lord Palmerston^s term 
“ ramshackle.” The water-supply would be difficult, were it not 
for the Water Company which supplies the town. The payment 
of 3Z. annually secures the right of drawing firom the main, which 
is within a mile of most parts of the arable portion of the farm, 
any quantity of excellent water. At full work the quantity used 
is 800 or 900 gallons per day, which at the Lewes rate would cost 
5 ^. 6 ^. 

The Course of Cropping .—On 61 acres of the stiffest land, 
wheat alternates each year with a green crop; if possible, and 
possible only by the use of steam, with two green crops. All 
green meat finds a ready sale in Lewes. 308 acres of milder 
land is thus cropped:—^Wheat, oats, green crop. The remainder 
is being brought in to a course wherein two green crops are fol¬ 
lowed by a straw crop, the straw crop occurring once in three 
years. The former course of cropping was oats, green crops, 
wheat 

Beyond the advantages apparent firom these changes, to compass 
which steam was introduced, the labour of 20 oxen and 2 horses 
—equivalent to that of 12 horses—^has been dispensed with; 
whilst all the operations of the farm have been quickened, for 
this always follows. The horses now are 14 in number (about 2 
to 70 acres of arable land). 

The Apparatus (Fowler’s) was bought December, 1864. The 
engine, l4-horse power, with double cylinder, traction, was 
made by Burrell of Thetford, and is used for thrashing at home 
and abroad (530Z.), chaff-cutting, and contract-ploughing; also 
a 4-furrow plough, 1 scarifier, 8w yards of rope, anchor, porters, 
&c., costing altogether 8751. Subsequent addition — 1 culti¬ 
vator, &c., cost 70/.; total, 945/. 

The Repairs, Renewals, Wear and Tear .—The iffiarp flinty 
nature of the soil and the steep inclines cause much wear of rope, 
rope-porters, and shares. Most of the repairs rest upon these 
parts of the apparatus, not omitting the anchor. Judging from 
his present experience, Mr. Ellman considers that 15 per 
cent, charged upon the outlay would cover these expenses, 
and also serve for the perfect maintenance of the entire ma¬ 
chinery ;— 
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Hfteenper crait upon two-tHrds cost of engine (550L) and whole 
cost of apparatus ^3954), t^ether 7614, would amount to 1144 3s, 
There is a visible discxepancj here, which can only be 
accounted for by supjposing—and we believe we are correct in 
dnng so—that the engineering expenses, to a connderable extent, 
represent expenses that should figure in the nrig imil outlay. 
These would certainly not occur again. The general ex;pcnses 
inda^ a varied of duplicates, and a reiy laige store of coals. 

Jkme .—^During a day rf 10 hours, removals included:— 

Hou^iig 6 acres .. .. .. 7 to 10 ™TiPa. 

Scarifying 12 acres.12 inches. 


Work dcme^at home, and for hire, in 1865, ploughing once or 
soarifyii^ tsrice, 666 acres, grubbing 25 twice over, 50 acres; 
1866, ploi^hing once or sGar%ing twice, 684 acres. 

The paioe cdiaiged for contract-work is 20$. per acre on heavy 
fTC £rom 13#. ta 16#. on light land, for ploughijig onc6^ or 
Cid&rMtii^ tMrico; 

MmiM —^Engine-mai^ 3& j ploughman, 2s. 
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anclior-inan, I 5 .8zZ.; two porter-bojs, Bs,; boy. Horse and cart, 5s, 
= 15s, 2d, The driver and plougHman Have 6d, per acre between 
tHem extra, making 15s. 8^. 

Add to this, 12 cwts. of coal consumed in 10 Hours, 9i. (Staf¬ 
fordshire, 16s. per ton Home), and oil. Is .; total 11, 5s, 8d. per 
day. Add 15 per cent for wear and tear, and 5 per cent upon 
76U, and the cost per acre is B«m^ Ofluvatii®. 


s, d, s, d, 

For manual labour, carting water, coal and oil .. 4 3i .. 2 

Wear and tear, maintenance and interest .. .. 4 4i .. 4 4i 

87^ 6 6J 


A pair of Horses or 4 bullocks, with one or two attendants, labo¬ 
riously turning over an acre 5 or 6 inches deep, during a day of 
8 hours, can scarcely be compared in point of economy with 
machinery that can be worked to such advantage. It is fair 
to state Mr. Ellman’s opinion that contract-work, at the price 
He Has charged, does not pay so well as the price He receives for 
thrashing wheat at Is. 4td, and oats Is. 

It only remains for us to say that labour is plentiful, that the 
wages per day-work is 2s. that the engine-driver is a trained 
mechanist; but that there was neither smith nor smith s shop on 
the premises. 

It is to diminished expenditure and deeper culture that Mir. 
Ellman can at present point He considers it too early to say 
anything about increased produce. On this point he hopes 
eventually to speak very decidedly. The ^apparatus was not at 
work, nor did we see it. 

No. 29. On Friday, the 21st Septemher, we visited Mr. J. 
Amofs farm at Carshalton, in the county of Surrey. It consists 
of 600 acres of land, nearly all under the plough. It lies in large 
fields, divested of Hedge-rows and Hedge-row timber, is fairly and 
naturally supplied wi& good water, and in farming it Mr. Amot 
is under no restrictions. In satiriacdon of the demand of the 
London market it is cropped under various shifts: 370 acres are 
under the 7-course shift—potatoes, wheat, oats or barley, green- 
lye, peas, or tares with a following crop, barley, seeds, wheat: 
130 acres are under the 6-course shift—^potatoes, wheat, man¬ 
golds, wheat, seeds, wheat: 90 acres, under the 4-course shift, 
He at some cHstance and are worked for sheep. The soil, which 
varies in depth from 6 inches to 6 feet, is not drained, and under 
all circumstances can be ploughed with 2 horses. The horse- 

f ower is reduced from 18 to 9; 2 horses to 132 acres, instead of 
6 acrea The steam-tackle was purchased in 1859. A knacker^s 
horse is bought for 7Z. or 8Z. for harvest. 

The Apparatus (Fowler s) consists of a tmction engine of 
10-horse power, double cylinder, mannfrictured by Qayton an4 ^ 
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Shuttleworth, which is used for thrashing and other work, a 
4-furrow plough, a 7-tine scarifier, anchor, porters, and 800 yards 
of rope: value, 881/, This sum includes a thrashing-machine. 

Repairs^ Renewals^ Wear and Tear. —^These were never heavy, 
and of late they have been very small. In looking over the 
accounts and vouchers for five years, it was discovered. that, 
together with maintenance, they would amount to an annual 
charge of 15 per cent. The special account for rope stands 
thus:—^Beside the original 800 yards in 1859 there have been 
supplied 400 yds. in September, 1861, and 300 yds. in March, 
1862; 800 yds. have virtually disappeared, the remaining 700 
are half worn out; but it is worth observing the time and duty 
through which the ropes of 1861 and 1862 have carried the pur- 
daser. In point of quality, Mr. Amot says they are twice as 
good as that of 1859. The wear of rope dius entails a cost of 
126Z. The repairs of the engine are under 5Z. per year. A drag^ 
harrow has bron added to the tackle. We were unable to see 
eidiier the engine or the implements; but were assured that they 
were in an efficient state. 

Work Done and Mode of Working. —^Per day of 10 hours, in¬ 
cluding removals: ploughing 6 acres, 9 inches deep, cultivating 
10 acres about the same depth. He began by ploughing 13 in., 
but soon repented of what proved to be an error upon his sandy 
loam. The mode of preparing for the various crops is as fol¬ 
lows:—^For roots, if werfy, the wheat-stubble having been 
broken up in September, is scarified and harrowed by horse¬ 
power; and when the rubbish has been well weathered, it is 
readily turned down by steam with a 10-inch furrow. Long 
manure is also, when applied, ploughed in with as little diffi¬ 
culty. The land in spring is ridged with horses; dung is 
applied, the ridge is split by horse-plougb, and left for deposit 
of seed. For lAeat after potatoes, only one scarifying is re¬ 
quired ; for oats, the land is skimmed before winter, and a fi-inch 
forrow, with 10 loads of manure^ is given before sowing \ for 
green-rye^ the land is scarified, dunged, and ploughed in Sep. 
tember, and sown directly, so that it may be cleared from May 
to July following. As the green-rye is cut, the land is dunged 
and ploughed (generally by horse-power), and so long as the 
season serves, it is replaced by cabbages, dibbled, followed by 
turnips, rape, &c. Should the cabbages be removed in March, 
the land by a single furrow is fitted for spring-wheat; if in April, 
for barley. For wheat, after seeds, one furrow suffices. It will 
he readily perceived that this quick rotation and constant occu¬ 
pation of the land necessitates a vast amount of labour, and of 
labour width must be done, if it is to be profitable, just at the 
nick of time. The tendency of such land so occupied iis to 
become weedy; the success of such culture depends on deanli- 
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ness, and the value, therefore, of machinery that can quickly be 
applied to the cleansing of a large area between crops must 
be apparent. Under such circumstances, the application might be 
profitable, even though in expensiveness it exceeded the application 
of horse-power. Below is a summary of the work done:— 

For the crop of 1861—Land under tillage .400 acres 

Days at work ploughing and scaiifying .. 70 days 

(or 51 acres per day). 

1862— Land under tillage.510 acres. 

Days at work ploughing and scarifying 115 
Ploughing for hire. 45 

(or 4} acres per day) — 160 days, 

1863— Land under tillage.510 acres. 

Days at work ploughing (6 acres per day) 84 

Days at work^thrashing.! 21 

- 105 days. 

1864— Land under tillage.510 acres. 

Days at work ploughing (6| acres per day) 75 

Days at work thrashing. 26 

-101 days. 

1865— Land under tillage. 510 acres. 

Days at work ploughing (94 acres per day) 54 

Days at work thrashing .. „ 

- 83 days. 

The reader will observe in scanning these figures that, as the 
days occupied in thrashing increase, those occupied in ploughing 
decrease. This circumstance indicates, in the first place, fiiat a 
larger bulk of grain has to be dealt with; in the second, that 
there is increased facility in working. It may be well to remark 
that the number of days’ work done by the tackle in 1860 would 
have been greater but for the wet autumn; and that in 1863, and 
again in 1864, the entire crop was thrashed by the ploughing- 
engine, the produce in each year of 575 acres being thus dealt 
with. At no time during tins period did the number of horses 
exceed 9, except occasionally in harvest. 


Cost Worh 

Manual Work :— £, s. d. 

Engine-man .0 3 10 

Ploughman.0 2 6 

Anchor-man .0 16 

2 porter-hoys .0 1 10 

1 hoy, horse, water-cart .0 6 4 


0 16 0 

Coals .0 9 11 

Oil.0 10 


Total expenses per day .. .. 1 6 11 


IT.B.—All work done hy the day. Piecework is scamped,” and therefore 
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avoided. Coah —Lascoe,” 18s. M. per tort hom^ consumption alx)ut 12 cwt. 
per day. 

Mr. Arnot has run out the expenses of working for three years, 
from 1st September, 1862, to 1st September, 1865, on the farm, 
and presented the result in the following Table, which is worthy 
of consideration:— 


dumber of Days. 


Work done. 


Ploughing and scarifying 213 
Thrashing .... 74 


Acres.! 

Flonghiiigarid scarifying 1510 . 
Thrashing .... 920 . 


Wages; plonghing . 
n thrashing • 

Coals. 

Engineering and trades 
men’s accounts. . 
Oil, grease and coals . 
Shares and renewals . 


£,. s. d. 
157 8 6 
124 14 8 
137 14 o 
I 43 8 2 

^ 22 7 0 
49 0 0 

526 12 9 


If expenses pertaining to thrashing are separated from this 
account, the sum left to be divided amongst the 213 days will be 
3842» 148. 6d., or IZ. 168. l\d. per day ; the difference, 08. 3iZ., 
having to meet the expenses (not include in the daily expenses 
above) for repairs, 6cc. &c. 

But there is another aspect of this subject. Nine hon^s have 
been dispensed with:— 


The cost for 9 horses may he fairly assumed to be, including i 

attendance of men, harness, implements.7 

Hay .. ... .. .. .. .. 

12 acres green meat .. .. .. 

Depreciation and interest on 9 horses valued at 40Z. .. .. 


£. s. d. 
183 0 0 

108 0 0 
84 0 0 
45 0 0 


420 0 0 

Adopting the above calculations, and comparing the total cost 
of the steam-tackle which replaces, and much more than re¬ 
places, these 9 horses, it will be found that the gain is 
177Z. i4s. 2d. per annum by the use of steam. Thus, 

£. s. d. 

The annunl expense of 9 horses . 420 0 0 

The annual expense of steam tackle .. .. 242 5 10 


177 14 2 

Many readers urill very justly object that their horses do not 
undergo depreciation while in their keepings but that they 
impro’ie, and are a yearly source of profit, and that allowance 
should be made for their manure. These objections must, of 
course, be allowed when they are well founded; no attempt has 
been made to balance the two accounts exactly. Having the 
facts before him, the reader may do this for himself. 

With reference to the increase in the crops, it is only ff^ir to 
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state that Mr. Arnot, who keeps little or no stock, contracts very 
largely for London manure, and applies it with a liberal hand. 
Our opportunities for seeing the farm, owing to heavy rain, were 
very limited. What we did see attested the enterprise of the 
tenant, but showed that the season had seriously interfered with 
the cleansing of land, Mr. Arnot considers that, on light land, 
10 per cent, on the outlay is sufficient to cover the wear and tear, 
and maintenance of the whole apparatus. 

No. 30, Mr. Cooper, of Fen Drayton, near St. Ives, welcomed 
us on the 18th of September, and soon made us feel that he was 
quite at home with his work. Some years ago he removed to 
Fen Drayton from Sandy, in Bedfordshire, where he had been 
accustomed to market-garden culture. He commenced the 
growth of onions, cucumbers, gherkins, potatoes, for the great 
vegetable markets, and soon aroused a healthy spirit of emula¬ 
tion in the district; so that he not alone benefited himself, but 
the neighbourhood generally—^particularly the labourers, who 
are thrifty and well to do. How far they owe their condition 
to his enterprise may be gathered from the fact, that his yearly 
expenditure for labour amounts to 2000Z. He did not set the 
fashion in the employment of steam, but followed the lead 
quickly, and so successfully as to induce many to do lilcewise. 
He swears by Fowler; and it is a noticeable fact, that there are 
now no less than four double sets and seven single sets of tackle by 
the same maker at work in this immediate neighbourhood, besides 
as many more from the Bedford works, and from Woolston, of 
which he said nothing. 

Mr. Cooper farms 500 acres of land—300 acres, lying in 
the parish of Fen Drayton, are his own by recent purchase; 
200 acres of hired land lie away at Hilton, a village 3 miles 
distant. Saving 30 acres, the whole is arable. For the most 
part it is light, needs no artificial drainage, can be ploughed 
w'ith two horses, and produces large crops of vegetables and 
grain. The farm lies in large fields, divided by straight, well- 
kept fences, destitute of timber; it is also well supplied with 
water of good quality; and is managed on the four-course, 
except when the market-garden system is followed.* 

The work of the farms is done by nine horses and two sets of 
steam-tackle. But the tackle do all the thrashing, grinding, and 
a great deal of contract-work, on which they are principally 
employed ; the nine horses are more used on the road, carrying 
produce and manure to and from the railway station, than in 

* The second (double) set was only bought in March last, and therefore had no 
share in the work, and is not chargeable with es^enses. Its purchase is noticed 
for the purpose of stating the advantages Mr. Cooper expects to derive from its 
use. 

n2 
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tillage operations. The same number of horses used to be kept 
when the farm comprised onij 120 acres. Without steam-power 
fully eight additional horses would be required. There is no 
little difficulty, however, in ascertaining what amount of power 
is thus placed at the disposal of, and should be charged to, the 
farm. Air. Cooper has kindly supplied us with a tabular state¬ 
ment, in which it will be found that the engine’s work has been 
charged so many days against the farm on the same scale as that 
charged to customers. This of course shows a considerable 
margin for profit, which throws up the expense per acre much 
above what it would be were a cost-price scale adopted. Mr. 
Cooper stated that his customers testify to the results of steam 
cultivation in the production of larger crops, and crops of better 
quality. Light land, in his opinion, burns less, and heavy land 
suffers less from wet. It is a prevalent opinion that steam w ill 
do away with covenants and bare fallows, and render leases more 
than ever indispensable. 

As in Mr. Arnot’s case, the value of despatch, where one crop 
quickly succeeds another, is self-evident. The Aowze-farm, over 
which we walked, gave evidences of careful and successful cul¬ 
tivation. Where so many hands are at w ork, it is essential to 
quicken the pace. The men step out, so that the agricultural 
pace,” w’hich has become a proverb, is nowhere here to be 
seen. They work by the piece, and are effectually super¬ 
vised. 

The Apparatuses .—The first purchase made of Messrs. Fowler, 
in 1862, consists of 1 engine, 14-horse power, double cylinder, 
traction; 1 4-furrow plough; 1 cultivator, 800 yards ropes, 
anchor, and porters: price 845/. 

The second, bought March, 1866, consists of two 10-hoi'se- 
power engines with winding-drums, single cylinder, 4-furrow 
plough, 1 cultivator, 800 yards of rope and rope-porters: 
price, 1300/. 

The daily expense of using this second set, according to Mr. 
Cooper’s experience, is as follows:— 


3IjaatiaI-lal)our:— £. s. 

2 engine-men . 0 6 8* 

1 plongliman .0 2 6 

1 water-can man .0 2 0 

2 l303's.024 

Horse.050 


0 18 6 
0 15 6 
0 16 

Total cost of day’s w’ork .. .. 1 15 6 

H-B.—Tbe 3 mm hare 4d.per acre, and the 3 boys have 2d., per acre for 


Coal 

Oil.. 
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ploTighing and digging once, and for cnltivating twice over. They work from 
liglit till dark, llie Coal is “ Seeleys,” los. €d, per ton, Lome: consumption, 
1 ton per day. The repairs on this set have not been ascertained. 

It is Mr. Cooper’s impression that the two engines consume' 
no more coal or water than the single engine. This tackle is 
set down in 10 or 12 minutes. It will do 2 or 3 acres a-day 
more than the single set. These advantages distinguish it as 
specially applicable for the purpose he has in view, namely, to 
keep it working on contract jobs. Some little difficulty is felt 
in supplying the engine on the upper headland with water when 
the land under cultivation is in tilth: in case of stubble and 
firm ground, the slack-rope pulls the water-cart from the bottom 
to the top end. When, in travelling, a miry place or a hill is 
met with, one engine helps the other. The machinery is very 
simple, and occasions no fear of breakages. As the engine-men, 
who were farm-labourers, are much left to themselves, they are 
inspired with a lively interest in their work: in other words, 
they are well paid. Mr. Cooper provides in every way for their 
comfort. We found him building an engineer’s-house on four 
wheels, with interior dimensions 14 feet by 7, to hold 3 beds; 
fitted with cooking-stove, and capable of accommodating three 
men and two boys. It is constructed with two windows, a door, 
and movable ladder behind. The fabric is of wood, shielded by 
corrugated iron, and is yet so light that two horses or the engine 
can pull it This arrangement, in districts scantily populated, 
is evidently necessary where contract-work is taken. Mr. Cooper 
spoke very strongly about the superiority of the double set of 
tackle over the single, If,” said he, “ the question is to get 
over a certain quantity of work in a given time, that implement 
which will do it best is tbe best to buy.” So convinced is he 
of this, that he will either part with the single set he now has, 
or buy another 14-horse power engine to complete it. The 
obstacle to its general use is the price. He considered that a 
man urith 400 acres of arable land would do well to buy a double 
set of tackle; but be would dissuade any man from doing so 
unless be takes a personal interest in steam. Abundance of work 
may be found for the engines by contracting to thrash, cut chaff 
with Maynard’s apparatus, or grind with the American grist-mill, 
both which machines he uses. 

Repairs^ Renewals^ Wear and Tear, —Particulars to come under 
this head may be gathered from Mr. Cooper’s tabular statement. 
Respecting tbe rope^ however, it will be well to remark that 
500 yards were bought in 1864, and 500 in 1866. The tackle 
was not at hand for inspection. 

Work done with single engine tackle^ and Mode of doing it^ per 
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day of 10 hours, including removals. In preparing for lootsy 
the stubble is broken up 6 inches deep, manured in the frost 
(January), and cross-ploughed in spring 6 or 7 inches. For 
further particulars, see Statement 

Cost of Work mth Singh Engine TacMe, 

£• Sm d. 

Engineer, 3s. 4d.; ploughman, 2s, 6d.; anchorman, 2fi.; water-) ^ g 
cart, boy and horse, 5s.; o ri>re portev-boys, os. Sd. .. ) 

Coal, 1 ton.".0 15 6 

Oil .0 16 


1 13 6 

The 3 men have 4d. an acre extra divided amongst them for once ploughing 
and twice cultivating. The 4 hoys have 2d. an acre extra for once ijioughing 
and twke cultivating. 

The piece-work money, supposing the average day’s work was 
8 acres, would be 3s., which, if added to 1/. 13s. 6d., will 
increase it to IZ. 16s. 6d. This, then, will represent the expense 
of a day’s work, without any charge for interest and maintenance, 
for which Mr. Cooper allows 20 per cent upon die cost of the 
tackle. 

Wear and Tear from My 20 to Nov. 18. 

£• 5 . d. 


8 dozen shares, 11s. ..4 8 0 

21 clips, Is. ..110 

2 pulleys, 2s. .0 4 0 

1 digging-breast. ..0 3 6 

2 small rope-porters, 20s..2 0 0 

5 rope eyes, 2s, 6d, .. .. .. 0 12 6 

6 rope-porter wheels, 3s. 6d.110 

1 new road clutch, 25s, .15 0 

Eepairing spindle in plough .0 6 0 

Sharpening coulters (four times) .. .. 1 12 0 

Incidental expenses .5 0 0 

28 shiftings, with two horses, os. .. 7 0 0 


24 13 0 

Theoe icpwrs, effected during a period of 17 weeks, ^ve 29s. Hid. a week. 

Mr. Cooper’s elaborate statement of the work done, and the 
cost of doing it, which here follows, will command attention. 
Such details are much too scarce. In the first place we are 
directed to the year 1862. There we find the description of 
work, the nature of the soil on which it is done, the time occupied 
in doing it, and the worth of the work. The cost of the tackle, 
added to the expenses of working, are balanced at the end of each 
year, and the balance is carried forward. Thus, 6311, 18^. iQd. 
is carried forward to the year 1863, and 261i 4s. 6d. to the year 
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1864. The account stops Nov. 14, 1864; but it will be seen 
then that the balance to be carried to the account of 1865 would 
be 967. 2^. 


;i>ate. 

Desciiptaon. 

Acres. 

Sou. 

Depth. 

Cost. 

Value 
of WorlE. 

1862. 




Inches. 

£, s. 

d. 

£m 

s. 

d. 

Cost of Tackle 



.. 

945 0 

0 




July 29 

Digging* .. .. 

15 

S^Clay 

7 

mm 


18 

0 

0 


SI 

Ditto . 

25 

Loam .. 

8 



25 

0 

0 

Aug. 

5 

Cultivating .. .. 

44 

Clay 

6 

.. 


22 

0 

0 


11 

Digging. 

16 

Gravel .. 

8 

.. 


16 

0 

0 


13 

Ditto . 

12 

IHtto .. 

8 

, , 


12 

0 

0 

9 9 

20 

Ditto* . 

24 

Ditto .. 

8 



20 

0 

0 


23 

Ditto . 

12 

Ditto .. 

8 



12 

0 

0 


26 

Ditto . 

30 

Ditto .. 

9 

,, 


30 

0 

0 

9 i 

29 

Ditto . 

12 

Stiff Clay 

8 



16 

5 

0 

Sept, 

4 

Cultivating .. 

48 

Stiff .. 

8 



24 

0 

0 

9 > 

10 

Digging. 

15 

Stiff Clay 

8 



15 

0 

0 

99 

14 

Cultivating .. .. 

24 

Loam .. 

7 



12 

0 

0 


17 

Digging. 

43 

Ditto .. 

9 

.. 


48 

0 

0 


25 

Ditto* . 

22 

Stiff Loam 

7 



22 

0 

0 


25 

Ditto* . 

12 

Meadow 

7 

«, 


11 

0 

0 

Oct. 

4 

Ditto* . 

29 

Stiff Clay 

6 



36 

5 

0 


17 

Ditto* . 

17 

Ditto .. 

6 



20 

0 

0 


23 

Ploughing .. .. 

60 

Gravel .. 

10 



1 62 10 

0 

Nov. 

5 

Digging* ., .. 

20 

Stiff.. .. 

10 

,, 


20 

0 

0 

»9 

n 

Ploughing .. -. 

15 

Gravel .. 

8 



9 

7 

6 

9 9 

14 

Ditto . 

15 

Stiff.. .. 

10 



15 

0 

0 

9 9 

26 

Ditto . 

30 

Gravel .. 

9 



22 10 

0 

Bee. 

4 

Ditto «. •• •• 

26 

Ditto 

9 



19 

0 

0 

9 9 

28 

Ditto . 

12 

Ditto .. 

9 

•' 


9 

0 

0 



Hone-water-cart ■■ 




19 4 

0 






oa. 




7 0 

0 






24 shiftings, at 5s... 

• • 

.. 

.. 

6 0 

0 






*79 tons coal, at 14s. 

• • 


,, 

55 6 

0 






Carting cosd, at 2s.l 
per ton .. 

•• 



7 18 

0 






Wearing parts andl 
breakages .. ..j 

Incidental expenses 
Blacksmith s Bill .. 

j 

- 

•• 

17 11 
i 5 0 

0 

0 






1 


1 

1 8 5 

4 






For labour .. .. 

1 •• 

- 

i 

i 62 12 

0 







i 577 

- 

- 

jH33 X6 

4 

jsoi 17 

6 



Deduct value of work 

i . 

i 

j 



501 17 

6 





i 

Balance carried forward 

1 

1 

•• 

•• 

631 18 

10 





N.B.—Odd measure is not put into this account, and the engine not credited for 
thrashing, cha&cntting, and grinding. 


Work done for Mre, 
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Date. 


Description. 


I Acr«a.' 


Soil. 


Depth. 


Cost. 


Value 
of Work. 


Balance brought forward 

1863. I 

Feb. 2 I Plongbing 
,, 11 ! IHtto* .. 

,, 13 i Cnltivatmg 
,, 24 j Ploughing 
hiar. 2 I Culdyating 


?» 12 
» 24 
Apr. 18 
May 1 
,, 8 
,, 23 
June 4 
24 

July 14 
,, 24 
29 

Amg, 4 
„ 10 
»» 17 
>> 22 
29 


Ploughing 

Cultivating 

Ploughing 

Cnltivadng 

lagging* 

IMtto* .. 

Ditto* .. 

Ditto* 

I>igg«ag* 

Ditto* .. 

Coltivatiiig* 

IKltto 

Ditto* .. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto .« 


Hap-| 


S^t. 3 j Digging 
y, O' Cutivati 
,, 10 I Dig^g 

i/Ci^Tating and 
* * “* j\ rowing 

,, 14 : Kg^ing” 

|CaltiyatingandHar-| 

-rt fPlonghingandCulti- 
\ vating* 

Oct. S I Cultivating 
,, 17 I Ploughing 
,, 24 Ditto 
,, 28 Ditto 
Not. 3 ; Ditto 
11 IHtto 
f) 13 j Ditto 

{/Cultivating 
>> t Ploughing 
Dec. 17 1 Ploughing 
,, 22 Ditto 
,, 28 ' Ditto* .. 

,, 2S Ditto* 

,, 31 Ditto 


Carried over 

1 


and 


9 

6 

44 

30 

. 26 
13 
' 24 
I 30 
9 

i 30 
I 19 


Inches.£, s. d, 
631 18 10 


£. s. d. 


6 

14 

13 

32 

60 

34 

30 

60 

50 


60 

10 

24 

I 12 
10 
15 


Loam 
Grass-land I 
Gravel 
Ditto .. 1 
Stiff Clay 1 
Ditto .. 1 
Loam .. ! 
Stiff.. .. I 
Meadow | 
Stiff Clay | 
Ditto .. 
Ditto .. 
Ditto .. 
IMtto .. 
Ditto .. 
Ditto 
Gravel .. 
Stiff .. 
Meadow 
Medium 
Stiff .. 
Clay .. 
Gravel .. 
Ditto .. 
Stiff Clay 
Gravel .. 

Ditto .. 


0 
6 

27 
! 31 
i 20 
! 30 
! 30 

I » 

i 37 
17 

• 80 
! 15 
* 10 
12 
I 8 


; Ditto .. I 
i Ditto .. I 

I I 

j Medium | 
I Light .. 

I Stiff .. I 


Stiff Clay 
j Gravel .. ■ 
I Ditto .. I 
Ditto .. { 
IHtto 
Ditto 

Stiff.. .. 
Sand 


light 
^ Ditto 
’ Clay 


!l099 


i .. 


9 

5 

10 

10 

6 
6 

10 
9 

10 

6 

6 

6 

6 

6 

7 

7 

6 

6 

6 

6 

7 

7 

10 

9 

8 
9 

9 

7 


7 

8 i 


10 

7 

10 

10 

7 


9 0 
7 10 
22 0 
22 10 

13 0 
9 15 
7 4 

22 10 
2 5 
20 0 
15 0 
18 15 
6 0 

14 0 
13 0 
18 16 9 
22 10 0 
20 10 

15 0 


5 0 0 
11 5 0 
! 10 0 0 
I 35 0 0 
16 0 0 


12 0 
23 5 
12 0 
18 0 
22 10 
6 0 
27 15 


S 10 0 

22 10 0 
15 0 0 

5 0 0 
7 4 0 

6 0 0 


: 631 18 10 ;681 14 9 


N3.—Odd measure not put in this account. En^e not credited for thrashing, 
chaffcatting, and grinding. 


* Work done for hire. 

































Beed.] 


Report on Steam Cultivation. 


185 


Date. 

Description. 

1 

Acres. > Soil. 

1 

Depth. 

Cost. 

Value 
of Worfe. 

1863—0 

ynfmued. 



Inches. 

£. 

s. 

d. 

£. 

s. 

d. 


Brought forward .. 

1099 

• • 

.. 

631 

18 

10 

681 

14 

9 


96 tons coal, at 14s. 



.. 

67 

4 

0 




• 

Horse water-cart .. 

.. 


.. 

33 16 

0 





Labour . 

.. 

•• 1 

.. 

90 12 

0 





Shlfting46 times,at 5s. 



.. 

11 

10 

0 





Wearing parts andl 




17 Tl 





breakages .. ../ 


" 









Smith's Bill .. .. 



.. 

10 

0 

0 





Extra expenses 

•• 


.. 

6 

0 

0 





Oil. 


.. 1 

.. 

11 

4 

8 





Int.oneSU.lSs.lOc?.,! 




AQ 







at 10 per cent. 

" 




Ji 

y 





|l099 

-• 

•• 

942 

19 

3 jesi 

14 

9 


Deduct value of work 

.. 


•• 

681 

14 

9 





Balance carried forward 

,, 


.. 

261 

4 

6 




1864 











Jan. 2 

Cultivating 

8 

Light .. 

8 




4 

0 

0 

*, 25 

Ploughing 

12 

Stiff Clay 

6 




12 

0 

0 

Mar. 2 

Ditto . 

20 

Gravel .. 

8 




12 

0 

0 

June 12 

Digging* ,, .. 

17 

Stiff.. .. 

8 




17 

0 

0 

27 

Ploughing* 

7 

Ditto .. 

8 




4 14 

6 

July 2 

Cultivating 

60 

Ditto .. 





73 

9 

2 

12 

Ditto* .. .. 

44 

Ditto •* 

8/ 







? j 23 

Ditto* . 

60 

Ditto .. 

6 




30 

8 

4- 

Aug. 8 

Ditto . 

60 

Gravel .. 

6 




SO 

0 

0 

,, 12 

Ditto .. .. 

16 

Ditto 

7 




8 

0 

0 

,, 15 

Ditto . 

24 

Stiff Clay 

1 " 




12 

0 

b 

.. 18 

Ditto . 

18 

Stiff Loam 

' 9 




9 

0 

0 

,, 19 

Ditto . 

16 

Stiff Clay 

7 




8 

0 

0 

22 

Ditto . 

62 

Ditto .. ^ 

! 6 




30 

0 

0 

Sept. 2 

Ditto . 

76 

Stiff Lomn 1 

8 




38 

0 

0 

,, 15 

Ditto . 

30 

Stiff.. .. ! 

6 




15 

0 

0 

22 

Digging . 

30 

Ditto 1 

8 1 




20 

0 

0 

,, 28 

Ditto . 

10 

Ditto .. J 

7 ! 




10 

0 

0 

,, 30 

Ditto . 

30 

Gravel .. i 

7 1 

1 



22 

10 

0 

Oct. 5 

Ditto . 

15 

Stiff Loam ■ 

8 I 

1 



15 

0 

0 

,, 8 

Ploughing 

32 

Gravel .. | 

7 1 




24 

0 

0 

14 

(Cultivating and Har-1 
\ rowing .. ,.J 

30 

Loam .. ' 

8 




15 

0 

0 

,, 17 

Ditto . 

20 

Stiff Clay i 

4 




7 

10 

0 

,, 22 

1 Ploughing .. .. 

! 13 

Loam .. ' 

6 1 




6 

10 

0 

Kov. 2 

1 Ditto . 

' 10 

Stiff Clay i 

6 ; 




9 

0 

0 

.. 4 

: Ditto . 

30 

Ditto .. 

6 




27 

0 

0 

,, 10 

! Ditto ^ . 

' 8 

1 Ditto .. 

6 




6 

0 

0 

11 

1 Ditto 

10 

1 Ditto 

10 




im 

4 

10 

0 

,, 14 

! Cultivating* .. .. 

! 

60 

! StiffLoam 

7 




25 

0 

0 

Carried over.. 

1 

j 808 

i “ 

i 

i 

1 261 

i 

4 

6 

49- 

12 

0 


N.B.—Odd measure not put in this account. Engine not credited for thrashing, 
chaff-cutting, and grinding. 


* Work done for hire. 
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Date. 

1 

Description. 

Acres. 

Soil. 

Depth. 

Cost. 

Value 
of Work. 

1864— continued. 



Inches. 

£* s. 

d. 

s. d. 


Brought forward .. 

SOS 

,, 


261 4 

6 

497 12 0 


Wearing parts and) 




r:' 7 n 

Q 



breakages .. 


“ • 




# 


labour. 




82 19 

0 



Shifting 33 times, at 5s. 


,, 


8 5 

0 



Smith’s Bill .. .. 




10 0 

0 



Incidental expenses 


., 


6 5 

0 



Oil. 




9 2 

6 



60 tons coal and cart-l 
ing, at 17s.j 


-• 


61 0 

0 



Horse-water-cart .." 



•* 

25 4 

0 



600 yards steel rope 


.. 


56 0 

0 



Int. on 2612. 4s. 6^.,! 




QA 0 

q 



at 10 per cent. 





o 




808 

•• 


593 14 

0 

497 12 0 


Deduct value of work 

.. 

.. 

.. 

497 12 

0 


Ba 

_1 

lance carried forward 

1 


•• 

•* 

96 2 

0 



N.B.—t)dd measure not put in this account. En^ne not credited for thradiing, 
chaff-<cutting, and grinding. 

The summary of tihe account for the three years is as 
follows:— 



Acres Worhed. 

Espouses. 

Beceipts. 



£. s. d. 

£. s. 

d. 

1862 

.. .. 577 .... 

188 16 4 

..501 17 

6 

1863 

.. .. 1099 .. .. 

311 0 5 

.. .. 681 14 

0 

1864 

.. .. 808 . 

332 9 6 

.... 497 12 

0 


2484 

832 6 3 

1681 S 

6 


No interest will be found charged against the outlay in 1862, 
*because the apparatus was paid for by bills of long date. 

The work distinguished tiius (*) was done for hire, Mr, Cooper 
finding neither coal, horse-labour, nor water. For work done 
at home, of course he has to find both. Yet with this difference 
he charges himself the same sum per acre as he does his 
customers. 

No. 31. Mr. W. L. Woods, of Chilgrove, near Chichester, and 
his father before him, hare clothed an unattractive elevation with 
beauty. In the winter-season the climate is sufSciently severe 
to warrant the name. The house stands at an elevation of 280 ft. 
above the sea-level, and some parts of the farm are much higher. 
The farm is his own; it consists of 345 acres of arable land and 
50 of pasture. It may all be ploughed with 2 horses; the sub¬ 
soil is chalk. In some parts the staple is a stiffish red soil, in 
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others a thin chalky soilj 5 inches deep, is found not good for 
turnips, but productive of wheat and oats. There are 2 courses 
of cropping:—1st, the common 4-course crop; 2ndly, 2 crops of 
swedes, turnips or rape ; wheat; seeds; oats; or two years tur¬ 
nips, oats, seeds, and wheat. These variations are tried to adapt 
the cropping to the season. In such a situation wheat must be 
sown early. The fields vary from 15 to 17 acres. The storage 
of water, at such altitude, requires great attention, since the 
natural supply fails when it is most needed. Mr. Woods has 
spouted all his buildings, cottages, &c., and preserves in large 
tanks the greater part of the abundant rainfall of that neigh¬ 
bourhood. His arrangements, in this respect, have been very 
successful. The power at his disposal consists of 12 horses 
(4 bullocks were sold when the tackle was bought) and Smith’s 
apparatus, bought in 1861. It consists of an 

Price. 

Engine of 8-liorse power, with single cylinder and portable, j £. 
made by Butlin, the hind carriage being fitted with springs, > 230 

which greatly reduce the jar in travelling . J 

Culthmtors^l4cQO joidisro^^ windlassyportersy&c,.. .. .. 250 


480 


The engine^ which never quits the farm, is used about 36 days in 
a year to thrash, grind (when it works in a capital house), and 
about 10 days in the field, when it is worked up to 70 lbs. steam 
pressure. The apparatus has been well taken care of, and has 
cost little or nothing for repairs. The expenses on the engine 
cannot be put down at 5Z. per annum. 

W<^k dme .—^Tbe stubbles are not broken up till late; they 
are then ploughed with horses. Steam is used in spring only to 
fallow for turnips, while the horses are engaged preparing for 
oats and spring-corn, during 10 days, in M«-ch and April. 
Removals included, which occupy 6 horses and 2 men a J day, 
the pace per day is 8 acres with the 5-tine cultivator:— 

Wear and tear is estimated by Mr. Woods at lOs-. per day. 

We thus estimate the entire cost in this case:— 


Per day. 
£, s. d. 


The manual labour amounting to 19s., and the coal and', 
dl to 10s., make the total day’s expense .. .. .. 

5 per cent, interest on 350f. (lOOL on engine) divided 

amongst 10days.^ >. i 

Maintenance, 5 per cent, on 350?., the work being light, 
divided amongst 10 days.. .. 


19 0 
1 15 0 
1 15 0 


4 19 0 


This gives 49 Z. 10s. for 10 days’ work. Many would he disposed 
to grumble at this result, and certainly the employment of steam 
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in this case reminds one of calling forth the ponderous energ}' of 
the steam-hammer to crack a nut; but still Mr. Woods is satis¬ 
fied. If by laying out 50Z. he is able to secure lOOZ., he is clearly 
in the right. Without steam in those 10 days, it appears that 
no other power he could avail himself of would enable him to 
follow out the course of cropping decided to be best adapted to 
the situation. He gains a crop, and looks to this gain for reim¬ 
bursement. 

The average wage for day-labour is 2^. per day. 

The engine burns Newcastle coal, 275. per ton at home. 
Consumption from 5 to 7 cwts. per 10 hours. 

No. 82. Mr. J. Lancashire, Micheldever, Hampshire. Catching 
an early train from Southampton on the morning of the 27 th of 
September, we arrived to breakfast, and subsequently made a 
tour of the farm and saw Howard’s apparatus doing some very 
good work. The farm contains 725 acres lying on the chalk 
over an undulating surface. On the uplands the depth of soil is 
about 3 inches, in the lowlands 3 feet. When Mr. Lancashire 
entered, five years since, it was exhausted of fertility and pos¬ 
sessed by weeds. The change wrought is due to the spirited 
investment of capital, in which steam has its share. Labour, 
for instance, costs IZ. per acre, while the annual outlay in arti¬ 
ficial manure, cake, and com may be put down at a little over 
three rents. For bones and phosphates alone the expenditure is 
500Z. The owner, Lord Northbrook, allowed his tenant to en¬ 
large fields which now average 30 acres; the hedgerows are low 
and denuded of timber. Something has been done to construct 
roads. The supply of water is scanty; and, coming from the 
chalk, is so bad in quality that a wine-glassful of Le Franc’s 
fluid is used each morning, which costs IJeZ., and serves the day. 
The effect is surprising; were it not for this remedy the wear in 
the boiler would entail heavy expense. The course of cropping 
is as follows : (1) roots, (2) wheat or barley, (3) seeds, (4) wheat. 
On wheat-stubble tares or trifolium are t^en before roots, two 
crops in one year—a great point, much facilitated by the use of 
steam. On the inferior land he secures two root-crops, and takes 
wheat or oats seeded dowm. The seeds lie two years, and are 
then broken up for wheat or oats. Mr, Lancashire’s great object 
is to get sheep-feed. A flock of 600 breeding ewes (with the 
female produce) gives an average of 800 mouths to be filled from 
the 725 acres, besides other stock. He farms also very much for 
the great Hay-market which he supplies with large quantities of 
sainfoin hay. 

For labour he is inconveniently situated, Mitcheldever is two 
miles distant. He has but eight cottages; three of which, brick 
upon wood foundations, have been erected at his own expense. 
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The wages for ordinary labourers, IO 5 . a week, are high, consider¬ 
ing their indifferent character. The hours of labour, from 6 a.:m. 
till 5’30. The employment of steam gives him advantages, for 
the best class of men crave the better wages connected with its 
use, and are stimulated to better pace. Mr. Lancashire very sen¬ 
sibly trains the men to the use of the engine; he explains to 
them sectional drawings of the machinery, thoroughly indoc¬ 
trinates them into its principles, ensuring at the same time that 
they possess a competent knowledge of tie combustion of fuel 
and the production and expansion of steam. 

Mr. Lancashire’s experience indicates that the employment of 
steam tends to lengthen the labour-list. This ought not to sur¬ 
prise us if we bear in mind that the engine only “ cuts out the 
woi’k ” of more thorough and frequent tillage, leaving the finish¬ 
ing touches to be done by the hands. Since these run short, 
he is obliged, like the American farmer, to resort to various 
implements. He owns 2 large corn-mowing and 3 grass-mowing 
machines. With the former, supported by 8 scythes, day by 
day he swept down 46 acres of corn, and was placed very 
advantageously in advance of several neighbours, who w^ere 
caught by the heavy rains. To keep these machines thoroughly 
employed in their several seasons, 12 horses are needed. The 
entire stud consists of 14, that is 2 to each 100 acres. To have 
produced part only of the change he has done, “ would,to use 
his own words, “ have required 20 horses,” 

The Apparatus was bought of Messrs. J. and F. Howard in 1861. 

The Engine^ an 8-horse power double cylinder, was made by 
Messrs. Tuxford, and having been worked six years was pur¬ 
chased for 1307. The new engine works up to 100 lbs. steam- 
pressure w’ith as much safety as some engines with 45 lbs. This 
is due to extra stays, the advantages of which are not sufficiently 
known. A thick boiler-plate, unstayed, is of little advantage. 
If guaranteed to work to 100 lbs., an engine stands much longer 
than one of inferior strength. 

The CuUwator, windlass, 1400 yards of rope, porters, from 
Bedford, cost 2407. 

Repair^ Renewals^ Wear and Tear ,—The engine i during the 
four first years repairs did not reach 57.; those incurred were 
due to frost. The slightness of the expense is attributed to the 
use of the fluid already mentioned. The repairs in 1865 were 
57. A stronger engine being required, the one of 8-horse power 
was valued at 1307., returned to the makers, who, on receipt of 
1707. in addition, sent a 10-horse power engine extra stayed. 
“ The engine does not cost 9s, a day to keep in repair and renew 
in 8 years. If I lay by 7s. a day, Mr. Tuxford w^ould be willing 
to renew it for the sum of the deposits so made, whenever it shall 
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be worn out.” The former engine has been used for thrashing, 
grinding, chaff-cutting, about 2 days each week for 30 weeks. 

The rope was supplied in additional quantities last autumn, 
and the present—1865, 1866—the price of which, diffused over 
the acres cultivated, shows the wear then to be just Is. 3rf. per acre. 

Work done and Mode of doing it —The day’s work of 10 hours, 
including removals:—First time, breaking up 6 inches deep, 
average 6 acres; second time, 6 or 7 acres. It is customary to 
break up the stubbles in harvest, manure, and sow tares to be 
early fed, and then broken up for turnips :— 

Cost of Work, 


Manual Labour :— £. s. d. 

Engineer .0 2 6 

Windlass-man .0 2 0 

2 anchor-men .0 3 8 

Ploughman.0 18 

2 porter lads.018 

Boy, water-cart, horse.. .. 0 5 6 

0 17 0 

Coal and oil . .. 0 ‘7 3 


Total daily expense ..14 3 

17.B.—^The men receive 2d. per day extra, and occasionally a quart of ale. 
"Ale goes further than money.” Coal —“Shipley Hards,” from Derbyshire. 
18s. per ton home, consumption 7 cwt. 

The choice between a long rope and infrequent shiftings and 
a shorter rope and more frequent shiftings depends, in Mr. 
Lancashire’s opinion, on the nature of the soil. If a sharp 
soil, very little rope should be out; some advocate 2000 yards of 
rope—he does not. 

The old rope is used between the anchors on the headlands, 
with a sling (Fig. A). He has often seen old ropes coiled up 
doing nothing; sometimes served out to act as the top-wire of 
fencing. He considers 500 acres of arable land the smallest 
quantity on which steam cultivation should be practised; would 
advise no one to go into it without intending to pay thorough 
personal attention to the machinery. If left to men, it will be 
sure to be a failure. 
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the premisesj but no engine-shed; the rope is dressed with tar 
and grease before being put awaj. 

No. 33. Mr, Redman, Abbotstone, Alresford, Hampshire, 
September 28th. This gentleman is known to have used Fowler’s 
tackle for several years upon extremely heavy land near Swindon, 
in Wilts. Within the last two years he removed to the above farm, 
where he occupies 1100 acres upon the estate of Lord Ashburton, 
He has taken his steam tackle with him, w-hich may be regarded 
as an indication that he values it and cannot part with it. He 
speaks strongly of the improvement effected in the drainage of the 
strong land lately relinquished, by deepened tillage; but declined 
to admit any increase in yield. The main advantage, he says, 
consists in the expeditious manner in which the fallows are 
cleaned, which facilitates the sowing of a large breadth of com. 
Of the whole area of his present occupation 750 acres are arable, 
50 are water-meadow, 50 dry-meadow, and 250 down-land. The 
staple is thin—of a red calcareous nature—^upon chalk subsoil; 
it needs no drainage, and is well supplied with water from the 
river Itchen. Two horses make easy work of a furrow 4 or 5 inches 
deep. The 4-course system of cropping prevails throughout the 
neighbourhood. Mr. Redman is proposing to change it to the 
following: 1, roots (swedes); 2, roots (rape or turnips); 3, wheat; 
4, barley; 5, seeds; 6, oats. The horses kept are 15 —2 to 
100 arable acres. Without steam he must have had 20. 
Although possessed of steam, he is convinced that there exists 
no power so cheap on light land as a pair of horses; but horses 
fail where expedition is wanted. The landlord has let ihe ad¬ 
joining mansion and park to a sportsman. The game harboured 
in the neighbouring preserves must prove a serious hindrance to 
anything like successful farming. 

The Engim was of 12-horse power, double-cylinder, traction. 
The Apparatus was bought in 1858, when Mr. Redman was farm¬ 
ing 450 acres of very stroi^ land. An agreement being made 
with Mr. Fowler, who was a great friend and a native of the 
same place, that, as improvements were made, he should have 
them, these improvements are now embodied in the present 
tackle. Mr. Redman uses his own cultivator^ which he considers 
superior to any yet brought out. We were prevented from seeing 
either it or the tackle, from their being at work some miles 
away. 

Repairs^ BeiiemalSj Wear and Tear, — The repairs of the 
engine cost about 40Z. per annum, 30?. of which should be 
charged to steam-cultivation. The wear and tear on other parts 
of the apparatus is slight, except the rope, the shares, and the 
points, when the ground is much baked. 
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Work done and Mode of doing it —During a day of 10 hours, 
removals included, the ^furrow plough works from 5 to 8 acres 
3 to 6 inches deep ; the cultivator 10 acres, 4 to 8 inches deep. 
He seldom uses the plough on his own land. From July,-1865, 
to the end of the j'ear, he scarified at home 290 acres; from 
January, 1866, to the day we arrived, he had scarified 319 acres 
and ploughed 50. About the same work has been done each 
year abroad for hire. To prepare 85 acres for roots this year he 
has broken up and crossed the stubbles from 6 to 7 inches 
deep, with a drag-harrow attached to the cultivator; these 
are now perfectly clean. He will plough in winter by horse¬ 
power, and then putting steam again to work to draw the 
cultivator through the pulverised soil, will drill with artificial 
manure. 

Cost of Work. 


^lanualWork:— £. s. d. 

Engine-man.03 6 

Ploughman.0 3 0 

2 porter-boys . 02 6** 

1 anchor-man .020 

Boy, cart and horse .. ..04 6 


0 15 6 

Coals .0 12 0 

Oil and grease. ..016 


Total cost per day. 19 0 


X.B.—Xo extra payment to men, except for overtime. The ordinary daily 
wage for labourers in the neighbourhood is Is. 8d. When not steaming the 
engine-man is paid 15s. a week. The “hard” coal is used; the cost per ton 
home is 22s.; die consumption per day about 9 cwts. 

ilr, Redman considers a rope of 450 yards the jproper length 
to he used with advantage to his own tackle. This (costing 
451) should cultivate 1500 acres, which would bring the expense 
to per acre. He thinks, also, that 15 per cent, upon outlay 
will cover all contingencies, interest of outlay, and supply a new 
apparatus when required. In his. opmion the occupation of a 
farm of 400 acres of heavy land would justify a man in the 
purchase of steam tackle as a profitable investment. He expe¬ 
riences no difiSculty from flints on light soil except when the 
ground is very much baked. We did not consider it necessary 
to make a close inspection of a farm so recently brought under 
steam cultivation* 

Our tour comprised two or three other farms which did not 
pKisent any features of special interest. 
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CONCLrSIOJT. 

Having thus afforded a somewhat minute sketch of our tour of 
inspection, we proceed to the statement of some general impres¬ 
sions or conclusions that seem to arise naturally from it. 

The main objects of the inquiry were twofold: first, to ascer¬ 
tain the actual results of the application of steam-power to tillage 
operations; second, to discover the hindrances that check its 
further progress. 

Upon the medium and the heavy soils the benefits obtained 
are undeniable. A culture deeper fiian it is possible for horses 
to effect works a highly beneficial change in the texture of the 
soil, imparts additional efficiency to drainage works, augments 
the value of the manure applied, brings into operation certain 
latent properties of the soil, which much increases its fertility; it 
also fits land, formerly unfit, for the growth of turnips, allows of 
their being fed off by sheep, the operations of the field are econo¬ 
mised, and the growth of all crops is stimulated. In nearly all 
the cases reported it will be seen that the exj^nses of cultivation 
are very much reduced, and yet that a larger amount of produce 
is said to have been realised- The reduction of expenditure is 
more susceptible of proof than increase of produce. As to ihe 
first, we had definite statements made to us; as to the last we 
can only report general impressions. There can, however, be no 
manner of doute that a large increase is obtained where the 
bare fallow is abandoned, and a green crop is made to precede 
a turnip crop. The existence of these crops may be taken 
as evidence in favour of heavier crops of grain. Instances of 
this advanced mode of cnltore were not single, but general. 
Another very perceptible result, to which we Imve frequently 
directed attention, is the quickened pace. Not only are the 
operations in question themselves better done, quicker done, less 
expensively done, but all kindred and coUateml movements have 
had imparted to them a speed and whir ” characteristic of steam; 
men acquire the habit of ddLug the day’s work in the day, and 
•of not leaving it for tiie morrow# The day’s labour, too, on a 
steam farm represents more work, with less distress to the 
physical frame of the labourer, and better remuneration. Steam 
is workirg a revolution, slightly manifested as yet, so that we 
can speak <mly of tendencies in farm practice^ and in the cha¬ 
racter of the rural population; they are being trained for the 
age of machinery in agriculture. Together with celerity of 
motion must be coupl^ accumcy, relmblen^, promptitude. 
The results of well-^ected machlneiy approach a certainty, 
which is no small advantage when one crop is made to succeed 
another with scarcely a day’s interval. 

VOIi. IIL—S. S. 


o 



194 


Report on Steam Cultivation. [Reed. 


Upon lighter land it has generally been considered that steam 
had no hms standi whatever; and its progress hitherto in such 
districts is apparently very small It seems to have been assumed, 
as we consider somewhat hastily, that land ploughed easily by a 
pair of horses is no place for steam. Those light-land farmers, 
however, who have tried steam, even with the apparatus adapted 
to heavy land, have arrived at a different opinion. Deep culture, 
which relieves a wet soil in a rainy season, relieves a light 
burning soil in a dry season. Though a light soil may not be 
benefited by inversion, it generally is by deep stirring. 

Steam has been applied to light land hitherto under great dis¬ 
advantages. The first attempt of our steam-plough inventors 
was to win their laurels on stiff soil: the execution of ihe 


greater task comprehended a proof of power to do the less. 
No one knows what may be done on light land until experience 
has been gained in the use of implements expressly adapted to 
it. Some of the examples furnished show clearly enough the 
results obtained on light land, even with a heavy-land set of 
tackle, particularly No. 30. Since we went through Norfolk 
a double-engine set of Fowler’s Winding Tackle h&B been at 
work upon six different farms with a 6-furrow plough and a 
dO-inch cultivator. Mr. Clare Sewell Read, M.P., has given 
a detailed report of what has been done; otha: reports have 
followed, all of which go far to show that steam is only awaiting 
the manufacture of the proper implements to be as great a 
help to the light-land as to the heavy-land farmers. With 
the double-engine set of tackle, too, the direct pull upon the 
implement which is always approacMng the engine, enables the 
maker to try implements of even larger dimensions than those 
already in use. The independent method of removal is much 
in its favour, while the large undivided areas common in light- 
land districts enable it to work to the greatest economy. 

The hindrances are multiform. They lie principally with 
fine landowners and the tenant-farmers themselves. 


There are bright exceptions to file rule; but the rule speaks to 
die genetal in<rififerefice, as regards the introduction of steam, 
of th^ who own fiie la^ of tins country. Some are such entire 
. as almost to ignore other considerations; they there¬ 
fore hasist on retaiiimg the straggling hedgerow which may hide 
die hare^ or the sinbble that afbi^ cover to the partridge. 
Slrii^ent rules not unfrequently came under our notice which 
Mnr Ae tenants from mowing their com crops, and £com 
their stubbles until the autumn is too far advanced 
of steam; such restrictions seem to ils most, 
^ steam'cdture. ' - , . 




j 
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thrasliing, the fields below 10 acres must be enlarged, and areas 
of 30 and 40 acres become more the rule than fhe exception. 
When it is learned that in the cultivation of small fields a J cwt. 
of coal is consumed per acre beyond the quantity consumed in 
large fields, and that, as in Mr. Bott’s case (No. 12), 1 acre is 
lost per day as compared with the work done by Mr. Impey in 
larger fields, there will be natural hesitation to commence under 
such disadvantages. It may be objected that a blow is here aimed 
not only at the hedgerows, but at the timber, and that the timber 
is essential as a protection to the land, besides being a source of 
profit. This view of the question has not escaped us. We are 
fe.r from desiring to denude the country of timber, but we think 
it is possible to remove it from a position where it is of small 
value and of great detriment, and so dispose of it as to be not 
only more ornameital, but better calculated to check the winds 
which sweep a country from known quarters. If the trees which 
obstruct progressive agriculture were banished from the hedge¬ 
rows and ornamental clumps, plantations and belts, adopted with 
judgment and taste, we conceive that all parties would be best 
served, and the eye of the lover of woodland beauty by no means 
offended. 

There are other hindrances, such as the want of a better 
system of tenant-right, leases with stringent covenants, and 
customs of the country, which may have been admirable 
when they were adopted, but are far from being adapted to the 
present times. Thus the 4-course system, though well calculated 
to raise an unproductive district to a fair state of productive¬ 
ness, is not adapted to a state of things in which men find it to 
their interest to invest 12Z., 144, or even 204 an acre in their 
hired lands; the barley is sure to go down after the root^rop, 
and two white straw crops in succession are necessary.’’ It 
is the absence of these &vouring circumstances which tends at 
present to check the progress of steam. 

There are hindrances also on the part of the tenantrfarmer; 
foremost, as a rule, we are sorry to acknowledge, is the want of 
capital for the first outlay. Other obstacles, such as his pre¬ 
judices, his lack of mechanical knowledge, and his timidity, have 
nearly had their day; for he has found himself shifting with the 
limes and i^Uged to accommodate his notions to ihem. 

Having endeavoured briefly and genendly to express our views 
on these two questions, we now propose [to make a few practical 
observations on other matters^ 

Our observations would lead us to advise no farmer to embark 
in steam*‘Xnachinery who has so litde knowledge of mechanical 
detail as to be obliged to depend entirely upon his labourers. 
He should, at leasts know enough of the construction of an 
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eno-ine to be able to drive it. But for this knowledge many of 
tie most successful cases we have reported vrould, owing to the 
suspicion and antagonism of labourers, have proved complete 
failures. A trained mechanic is often a difficult person to 
manage, while an untrained labourer is dangerous. 

Piece-work in steam culture is not always to be recommended. 
Some farmers who have tried it say that the work is more quickly 
done, but that it loses in thoroughness, and there are more break¬ 
ages. For instance, Mr. Arnot (No. 29) considers that piece-work 
is “scamped.” 

As to the several parts of the apparatus, w'e have observed too 
commonly in the engines a want of sufficient steam-space. Then 
the proper pace in driving is not sufficiently attended to. An 
engine-maker adapts all the parts for the performance of a 
ceriain number of revolutions per minute, and the nearer this 
normal speed is adhered to the more duty is got out of the 
engine ; therefore it is bad policy to make the number of revo¬ 
lutions irregular by too great stress of work—^rather decrease the 
load, to keep up the speed. The greatest injury done to engines 
is not in ploughing, but in shifting; the rapid reversing, so often 
most carelessly done, is that which most tries an engine. 

One point worthy of notice is the benefit derived from the use 
of Le Franc’s liquid, an account of which is given in the report of 
]VIr. Lancashire’s farm (No. 32). The necessity of smithVshops, 
engine-houses, and other conveniences, requires more attention. 

Ihe question between the cultivator and the plough is not 
to be very easily settled. We have come to this conclusion, 
however, that a plough is a very valuable adjunct to a cultivator, 
enabling the engine much to enlarge the sphere of its action. 
There are seasons when a cultivator cannot be worked to advan¬ 
tage, but when a plough certainly can; and the absence of a 
plough operates as an excuse for the keeping of more horses 
than are really required. We found among fiiose fermers who 
have hitherto employed cultivators only, a general desire to have 
a plough in addition; we also found that those farmers who 
have pbughs, used them. 

Hie ropes made during the last few years are of much im¬ 
proved quality. Mr. Arnot says that ropes of 1861-2 are twice 
as good as those of 1859. We subjoin information obtained 
from Mess^ Glass and Elliot, 23, Great George-street, West- 
sims^y Oii this important subject 

Tlteir fmeinaii states that improvements have been .made of 
Me in the macfainiery, rather than in the way of man^l^iparing 
xcfies, ihat their greater uniformity of)^per 
haa givm them an increaae^ in street of 
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As plough-ropes are subject to much friction, and the larger 
the wire the more friction the rope will stand, ihe wires should 
be as large as the sheaves and drum will permit, and the lattfer 
should afford space enough to admit of the rope being made with 
four strands* 

Again, if very small sheaves and drum be used, the constant 
quick bending, in coiling off and on, will cause the rope to 
%vear out much sooner than it would were the sheaves and drum 
of a larger size. 

The ropes in the greatest demand as being suitable for most 
kinds of ploughing are made of No. 15 gauge wire, with six 
wires in each strand, and four strands in the rope. 

The principal sizes used are as under:— 


' Average 

1 breaking 
Gauge. Sttain 
, otWire 
, inCwts. 

Hope made with 6 Wires 
in Strand, and 6 Strands 
in the Hope. 

Rope made with 6 Wires 
in Strand, and 5 Strands 
in the Rope. 

Rope made with 6 Wires 
in Strand, and 4 Strands 
in the Rope. 

Circum¬ 
ference in 
Inches. 

Breaking 
Strain 
in Tons. 

Circum¬ 
ference in 
Inches. 

Breaking 
Strain 
in Tons. 

Circum¬ 
ference in 
Inches. 

Breaking 
Strain 
in Tons. 

14 12 

1 i 

n 

26 
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11 

IS 
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2i 
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17 

li 

13} 
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2i 
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U 

13 

li 
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S 
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IS 

12 

1} 
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The price of these ropes would be 75s. per cwt., delivered 
carriage paid. 

The subject of depreciation in value ” of apparatus may be 
studied in the data furnished in the Reports of the steam culture 
of Mr. J. L. King, of Scole (No. 20), and others. 

As an illustration of the relative extent to which some farmers 
use their steam apparatus more than others, we give the number 
of acres to each pair of horses still kept in conjunction with 
steam in a variety of instances. 

Thus in our light-land section—^Mr. Ellman has a pair of horses 
to each 70 acres; Mr. Lancashire, to 100 acres; Mr. Amot, 
to 132 acres arable; Mr. Smythe, to 100 acres; and Mr. Woods, 
to 50 acres arable. 

On medium soil—Mr* J. L. King has a pair of horses to 
each 75 acres arable; Mr. Greene, to 133 acres; Mr. Palmer, to 
66 acres ; Mr. Battcock, to 70 acres; Mr. Ruston, to 80 acres; 
Mr. Bott, to 84 acres; and Mr. Cooper, to 90 acres. Mr. Cooper, 
before the steam cultivation came, had a pair to every 60 acres. 
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Our opinion is that the presence of a 10-horse power steam- 
engine on a farm ought to reduce the number of horses formerly 
kept to a pair for every 100 to 120 acres arable. 

Perhaps we can hardly limit the precise number of acres on 
which we should recommend the purchase of a steam apparatus, 
but our impression, from what we have seen, is that there should 
be 350 acres arable of heavy land, or 500 acres of lighter soil; 
but some are guided by the employment-they have for the engine 
at other work 

Howard Eeed, 

Secretary to the Committee. 

John J. Hemslet, 

Shelton^ Newark^ Notts- 
John Hickin, 

Dunchurch^ Rugby. 


Mr. J. a. Clarke's Report. 

Sepori of the 2nd Infection \ Committee deputed by the Royal 
AgrieukuTol Soci^y of England to inquire into the Remits 
of Steam Cultivation in the Counties of Northumberland^ Ybrk^ 
Lincoln^ NoUingham, Stafford^ &dop. Flinty Montgomery^ Wor^ 
tester^ Warwick, Gloucester, Somerset, Dorset, Wilts, Berks, 
Oxford, Bucks, Bedford, and Northampton. 

The esspeiience of some 140 practical farmers upon an area of 
66,000 acres arable,—consisting of holdings of all sizes, from 
less tha n 200 up to 2500 acres, and averaging 536 acres each; em¬ 
bracing a great diversity of soils, and situated in the most varying 
climates, firom the droughty east, to the rainy west, JErom tbe 
chilly norih to the sunny south; an experience derived &om four 
up to ten years’ employment of all the different forms of apparatus 
BOW in use, under every system of working, and with every style 
management; an experience also^ for th^ most part, investi- 
ga^ upon the spot by ten business men, whose names and repu- 
talioQ are staked upon the truthfulness and impartiality of their 
Beports,—ought to establish the success or demonstrate the 
feilum of steam tills^ in this kingdom. And the Society’s 
muniScacit outlay upon the Inquiry ’i&l be sanctioned by results, 
^ fudy a small percentage of its Members and of the proprietors 
lud still under home culim^e shall be led by flse 
evUtotce concentrated in the three Reports to treat their 
fidw ill wrftt'as flidbr produce by the power of the steam-engine. 
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As far as mr part of the enterprise was concerned (that is, in 
visiting and reporting upon selected “steam-farms” in the nine¬ 
teen counties named above), we felt that every idea of a com¬ 
petitive mture was foreign to our purpose; we travelled some 
thousands of miles by rail, by road, and on foot, not to draw 
comparisons between this set of tackle ” and that, but to witness 
and examine, on behalf of the Society's Council and Members, 
what steam tillage is actually doing for the farmer under a great 
variety of circumstances—^to describe what we ourselves observed, 
to collect statistical information on which we considered that we 
could rely, and to note results communicated to us in good faith, 
leaving every reader to draw his own conclusions from the facts 
related, as to which particular piece of machinery (if any) will be 
best adapted to his own case. Still, if we properly appreciated 
what we saw, and were discreet in the use of our materials, we 
should be enabled to point out the respective advantages and 
deficiencies pertaining to the several systemsto compare the 
one-engine ” and ‘‘ two-engine ” arrangements for different pur¬ 
poses, to offer an opinion upon the merits of individuals or joint- 
proprietorship of apparatus, and of contract-working and letting- 
out by private owners or companies; and in gener^ we should 
be in a position to say why it is that"^ adopters of stew cnltore 
have been counted by a few hundreds, instead of being found 
scattered through the length and breadth of our country by 
thonsaids. 

To narrate the incidents of our many journeys through dii^cts 
of widely-differing features in landscape and husbandry, would 
be only an abortive attempt at rendering dry details readable, 
besides absorbing too much space in the elossiy-packed pag^ of 
die Journal: therefore we plunge at once into facts and figures; 
and the reader who has rmt the patience to wade through all, can 
content himself with making use of die ^ concluding references’’ 
at the end of each Section. We purposely avoid the perhaps too 
customary generalization of statistics in tabular forms^ 
^‘average” items of expense, average” performance per day or 
year, “ average ” number of horses dispmced, and so on. For 
certain purposes, wholesale deductions of this kind may be valu¬ 
able ; but our investigation has been essentially of a more retail 
character. We have sought to ascertain what steam tillage is 
doing upon each particular farm where we found it; the outlay, 
the working, the results may tell better or worse on that farm 
than on another; but they concern that farm alone, and are 
accounted for, commented on, justified or condemned, by the 
special conditions and circumstances surrounding that particular 
case. The details of cost and profit, of suitability of the mar 
chinery employed, of effects upon the soil and the cropping, will 
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be true of all similar farms under like management; whereas 
general averages totalled up from a multiplicity of dissimilar 
farms under all sorts of circumstances, are true of no one instance, 
and are applicable only to an ideal case that does not exist We 
prefer that each farmer’s experience shall stand on its own merits 
and speak for itself: for the sake of symmetry and harmony 

in our Report,* the farms are classified, as far as practicable, 
according to the character of their soil, still further grouped 
according to climate, and subordinately arranged, pretty much 
according to the size of the occupation; while joint-partnership 
in apparatus, and, again, the hiring system, are treated of in 
separate Sections. This plan of subdivision will enable the 
reader to select for perusal the story of that class of farms in 
which hs may be most interested; and, at the same time, a con¬ 
sultation of the ^^reference-tables” will assist in finding the 
various items of information scattered through the Report upon 
anv special topic sought for. 

Repetition will be avoided by our explaining in this place the 
bases adopted in our several calculations. Working expenses for 
manual labour,” “coal,” “oil,” &c., are, of course, those given 
us in answers to the &ciety’s Schedules of Queries^ or were 
gathered by ourselves from the employers or their workmen. 
The value of “horse-labour,” differing extremely according to 
management, ought strictly to be taken at what it actually costs 
in each case; but as only an arbitery value can be assigned to a 
large portion of horses’ food, opinions varying so much that no 
two farmers reckon up the cost of their teams upon like data, we 
have deemed it sufficient for the use of this Report to take the 
averages famished by the Society’s own authorities on the sub¬ 
ject Besides, our estimates of gain by displacement of draft 
animals do not profess to be exact, but to be near enough the mark 
for affording us general conclusions. Mr. J. Chalmers Mortoz^ 
in his essay *On the Cost of Horse-power’ (Journal, voh xix.), 
gives a tabular synopsis of the vaiioos particulars of keeping no 
fewer than 282 horses upon twenty-one farms; the average being 
for food, 23/.; blacksmiths’, saddlers’, farriers* bills, and depre¬ 
ciation (or maintenance of value unimpaired), 5/. 10^., or 
287. IO 5 , per horse; to which are added, annual wear of imple¬ 
ments, 3/. 2s., and share of wages of team-men, 14Z. 8s.; making 
total of 467. as the yearly^ cost per horse. Mr. Frere’s valua¬ 
tion, in his pap^ on * The Present Aspect of Steam Culture ’ 
(Joaina], voL xxL), is 417. per horse. Considering that, on the 
mie ^nd, higher prices of com and better wages now tend 
these estimates, while, on the other hand, making the 
Jacodfid allowance for the worth of the horses’ manure, will reduce 
them^ perhaps we shall be veiy near the mark if we divide 
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between the two, and assume the total average expense of a farm- 
horse to be 44/. a year. 

The cost of ox-labour is a matter of still greater diversity of 
opinion. Mr. Cowie, in his Essay * On the Comparative Advan¬ 
tages of Horses and Oxen for Farm-work’ (Journal, voL v.), 
estimates it at 17/. 10s. per year,—takijqg turnips at 10s. per ton; 
however, he omits, on the one side of fhe account, the wages of 
the team-men, and, on the other, the yearly improvement (instead 
of deterioration) in the value of the animal. Mr. Ellman 
(quoted in Mortons * Young’s Farmers’ Calendar,’ 1862) cal¬ 
culates the keep of a team-bullock to be half that of a farm-horse. 
To be within the bounds of extreme moderation, we have charged 
15/. as the total yearly cost of a working ox. 

“ Interest upon capital invested,” we put up at the usual figure 
of 5 per cent. 

The complicated and difficult items of wear and tear,” and 
“ depreciation in value ” of the machinery, we have ventured to 
tr^t in a somewhat new method. In the Society’s Reports. of 
Steam-Plough ^Trials,’ the Judges were obliged to assume some 
arbitrary percentage upon first outlay before they could frame 
any comparative estimates of the cost of work done. Thus, in 
the earliest experimental trial at Boxted Lodge, in 1856, the 
steam-plough was , debited with 15 per cent, for ^ interest and 
wear and tear,” distributed aver IwO acres, *‘to be plonked 
annually on a farm of 600 acres.” At Salisbury, in 185\i^ 
official calculation was attempted. The Chester Judges, in 
charged both Ricketts’ rotary digger and Fowler’s plougji with 
^‘interest 5 per cent, and wear and tear 15 per cent, oh first 
cost, taking 200 as the number of working days per year,” and 
dividing yearly sum into so much .per day: while tl^y 
charged Howard’s cultivator with 5 per cent interest, and wear 
and tear 20 per cent: a distinction not warranted by after 
experience, this same tackle being now at work in Huntingdon¬ 
shire, and having cost very little in repairs. At Warwick, in 1850, 
no estimates of expense were made. In ihe Canterbury trials of1860, 
the Judges took the interest at 5 per cent, and wear and tear in all 
cases at 15 per cent, on cost price of apparatus, dividing the 
amount over 200 working days in a year. At Leeds, in 1861, 
interest was reckoned at 5 per cent, and wear and tear, in Fowler’s 
case, at 12| per cent, and for Howard’s and for Kirby’s apparatus 
15 per cent on the purchase-money, divided among 200 working 
days. The next calculations were made at Worcester in 1863, 
the interest being taken at 5 per cent., and wear and tear at 12^ 
per cent, in all cases; and apportioned upon 200 days in a year. 
And in the last trial at Newcastle in 1864, the Judges followed 
the same figures. Now, what will be the average cost of a 
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steam cultivator for maintenance in a course of years can only 
be arrived at from the history of a great number of machines, 
extending over a protracted interval of time; and ultimately, 
when steam cultivation is a quarter of a century older, we shall 
be able to say such and such an apparatus has so many acres of 
work in it, just as railway managers can assign the total number 
of miles that a locomotive is expected to run. We have reflected, 
however, that the arbitrary and gratuitous allowances for ^^wear 
and tear” are separable into two distinct items—repairs’^ and 
“depreciation” in value. Steam-ploughs have been in existence 
l<mg enough to give us trustworthy data for the first; and, there¬ 
fore, instod of endeavouring to get one general percent^e for 
repairs, we state them at what they really are—whether con¬ 
sisting of the nrdinary renewal of wearing parts (as rope, shares, 
pulleys, brasses), and parts consumed in working (as grate-bars, 
fire-boxesi, or of replacements arising from accidental or 

43fyssss‘ breaks^nes----of course distinguishing between these and 
ndditrons of improved parts, which are simply augmentations of 
dlMS first cost of the machinery. There is left an uncertam item 
of giadual “depreciation” in value of the fi:amework, &c., or 
tbose main parts the apparatus which are not constantly main¬ 
tained at their original worth by renewals and replacements. 
And we have to ascertaiu what is the average length of life of a 
steam-plough. Where so much depends upon the amount and 
character of the work done, the intervals of rest (and rust), the 
quality of the water used, the care and intelligence of the engine- 
diiYet and workmen, and also upon the inherent difference 
between two engines turned out of the same workshop (says Mr. 
H. Evershed in his Essay ‘ On tie Wear and Tear of Agricul- 
tuxal Steam-engines,’ Journal, voL xxiii.), it is impossible to fix 
upcm any general percent^e likely to be true in a majority of 
cases. Sir. R. Vallentine, in his paper on ^The Comparative 
Advantages of Fixed and Moveable Steam-Power’ (Journal, 
voL xxiii.), does not attempt to separate repairs from depxeciar 
rioQ, but lumps them together in “cost of maintenance” at fully 
20 per cent.; which, however, he says, is too much if applied to 
lie work of thrashing on one farm. Mr. Frere (Journal, vol. xxL) 
does make tie distinction, allowing, after all repairs are paid for, 
10 per cent, for depreciation, besides 5 per cent, for interest. 
Mr. Tumill (quoted by Mr. Frere), j&rom his experience with 
three portable thrashing-engines at continual contract-work, 
t hin ks that the engines will be unfit for use in 10 or 12 years, 
and that 10 to 12J per cent, should be set down for depreciation, 
ilr. Evershed, after stating the repairs of twenty portable engines^ 
computes the depreciation in this wayA ten-horse portable is 
purchased for 290/., what will it be worth in 10 years' time? 
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Let us say 50Z; thus there is 240Z. sunk. The annuity which 
this sum would buy for 10 years (calculated at 5 per cent) is 
31Z. 2s.; to this annual item add 21, lOs., the yearly interest of 
the 50/. that the engine is worth at the end of the time, and you 
have altogether 33/. 13s. per annum as the combined interest and 
depreciation upon capital invested. This is equivalent to about 
11 J per cent, on the original cost; or, in other words, if you put 
down 5 per cent, as “interest,” there will remain per cent, as 
“ depreciation.” However, the test of saleable value can hardly 
be applicable to the case. A ten-years’-old engine, that might 
sell for 50/., is worth far more than that to its owner, seeing that it 
is still capable of doing all his work; and it would realize a much 
higher price if the purchaser were not uncertain about the real 
condition of a second-hand engine. There is no regular market- 
value for old engines, any more than there is for straw which a 
tenant is forbidden to sell. In the case of the latter article we 
are accustomed to distinguish between ‘^commercial” and “con¬ 
suming” value; and we should apply the same principle to 
steam-power apparatus; the question being, not “ What could I 
sell a ‘ second-hwd set ’ for, when one day’s use of it alone may 
have rendered it no longer ‘ new,’ and has knocked off a fourth 
its market value?” but “What is it worth to me; or, in other 
words, in what proportion is it a weaker and more hazardous 
machine than when it came fresh from the maker?” In the 
earlier years of steam-ploughing perhaps it was fair to expect a 
machine to be antiquated in a few years’ time by the rapid pro¬ 
gress of invention; so that both Mr. J. Chalmers Morton, in his 
numerous and exhaustive reports of “ steam-farms” (see a selec¬ 
tion from them in his ‘ Farmers’ Calendar,’ 21st edition, 1862)^ 
and Mr. J. Algernon Clarke, in his * Kve Years’ Progress of 
Steam-Cultivation’ (Journal, voL xxiv., 1863), may have been 
justified in guessing at 10 per cent per annum on first cost, for 
“depreciation” or “maintenance of value,” besides the actual 
“repairs,” and 5 per cent for “interest” In this year 1867, 
however, the various forms of steam-tillage machinery are so 
thoroughly established that, so far from their being likely to be 
isuperseded and ihrown aside as altogether worthless only ten 
years after their purchase, we may fairly reckon that they will 
last until worn out, or perhaps until piece-meal replacements of 
new working parts, new boiler-plates, new tubes, &c., may be 
considered as starting the apparatus new aga^—the same in 
identity, yet completely renewed in substance, like the old lady’s 
bellows or the Iridiman’s clasp-knife. That 10 per cent, is far 
i»o heavy a charge, appears from the very fact of Aere being sets 
of tackle manufactured ten years ago still working, and betraying 
no sign of being now on their last legs. We have seen apparatus 
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of this age, regularly and extensively employed, yet with frame¬ 
work, axles, drums, shell of the boiler, 6cc., &a, apparently little 
damaged, with many years’ work still remaining before them, 
and little prospect of their being “ out of fashion ” for a long 
time to come. And we therefore consider ourselves warranted 
in adopting (what must of necessity be an arbitrary figure) 5 per 
cent, for “depreciation,” But we do not calculate even fliis 
reduced percentage upon the whole of the original purchase- 
money. Wearing parts are bought with an engine, but they are 
from time to time restored perfectly new again under the expense 
of “ repairs,” renewal of rope, and so on; so that there is abso¬ 
lutely no depreciation whatever in their value. Mr. J. Chalmers 
Morton (see * Farmers’ Calendar^) deducts the price of the rope, 
which is kept good in perpetuity by occasional purchases of new 
lengths, and then reckons “ depreciation ” upon the remaining 
portion of the original outlay. This we consider to be the 
right principle of procedure; but, properly, it should be carried 
further. We ought to divide the various members of the appa¬ 
ratus into two classes; (1) permanent parts, and (2) wearing and 
rar^nming parts; the first including the immoveable framework, 
and all parts of the structure which are not subject to attrition or 
consumpticHi in the act of working: as the shell of the boiler, 
framing, brackets, &c.; while the second class comprises rope, 
shares, coulters, porter-wheels, pulleys, brasses, bushes, pitch- 
chains, toothed-wheels, cams, clutches, rubbing parts of the 
engine, together with grate-bars and fire-box, &c. It is difficult 
to say where to draw tiie line, because even boiler-plates corrode 
in time, and are liable to great injury from noxious water; but 
we illustrate the distinction that it may more plainly be seen how 
the item ‘^repairs” does save from deterioration a very consider¬ 
able proportion of the whole apparatus. And when the cost of 
these continued renewals has entered into a calculation of ex¬ 
penses, it is manifestly unfair to charge it over again by reckon¬ 
ing the percentage of depreciation upon the constantly sound, 
bmuse repaired, parts as well as upon the unrepaired, and there¬ 
fore gradually deteriorating parts. From the cost of the entire 
apparatus, then, we deduct the cost of the rope, and an allowance 
(arbitrary, of course, but purposely low, so as to be within the 
bounds of extreme moderation) for the parts which wear in work¬ 
ing and are renewable under the head “ repairs,” and take 5 per 
cent, upon the remainder as the annnal rate of “ depreciation.” 

Of course the necessary 5 per cent, more for interest” is 
reckoned upon the whole of the purchase-money. 

This has been a rather long story; but it has been necessary 
to aster somewhat folly into the question, seeing that the 
expense of winkiiig machinary worth SwI. to 1500/. or more, and 
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this for only some of lie days in a year, depends greatly upon 
the standing sum due upon the investment. Moreover, it is high 
time to disabuse ourselves of the early impression that steam- 
tillage apparatus is novel, and therefore to be loaded with the 
highest percentage that doubt and distrust can decently lay upon 
it; for, on the contrary, it is now old-established, with settled 
experience on its side, and amenable to the same ratios of cal¬ 
culation that are applicable to other mechanism. 

One remark we would add,—^that if we do treat steam field- 
machines too favourably, at any rate we bear with equal lightness 
upon all, and our moderate allowance for gradual destruction 
and going out of fashion will be as fair for one maker’s ** set ” as 
for another’s. 

The “ method ” of our Report will be as follows:— 

Section I.— ^SIedium and Light-Land Farms. 
Section II.—Heavy-Land Farms. 

Division 1.— East. 

Division 2.— West 
Division 3.— South. 

Division 4.— North. 

Section III.— ^Partnership. 

Section IV.— The Hiring System. 

Conclusion. 

Section L—jVIedium and Light-Land Farms. 

Comparatively little of really light soil under steam cultiva¬ 
tion has been seen by this Committee; and some of the lightest 
was on farms to be described in ‘^Section III.;” so that we 
place in the present Section” merely a few farms which could 
not be very well classed as ** heavy.” And in ^wjh climatic 
district (not of England and Wales, but of our 19 counties), we 
will take these farms pretty much in the order of their size, 
beginning with the smaller and advancing to those of larger 
acreage. 

Division 1.— East. 

No. 34. Mr. J, F. Edwards, of Tanholt Farm, Eje, Peter¬ 
borough, Northamptonshire, has had eight years’ experience of 
steam husbandry, upon a farm of a little over 300 acres arable 
and 100 acres grass. The surface is level, or but slightly un¬ 
dulating, presenting a scarcely perceptible slope, only a few 
feet elevated above the great horizontal plain of fens; and 
the inclosures are of considerable size, open ditches few, and 
the low thorn fences generally clear of timber. Good roads, a 
new covered homestead built in handsome style, and a model 
fSarm-house, are other advantages enjoyed upon this holding. 
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The soil is a deep loam free from stones, resting in some 
places upon a clayey subsoil with drift gravel below that, while 
in other parts of the farm the loamy staple lies directly upon the 
gravel; and a small slice of the farm is “ skirty,” that is, par¬ 
taking of the peaty nature of the Fen. Much of the land has 
been pipe-drained; the gravel subsoil^ however, is very porous, 
so that ridge and furrow are unnecessary; and (a convenience for 
steam cultivation) water can be obtained anywhere by digging, 
at 6 or 8 feet from the surface. Mr. Edwards has, of course, 
provided himself with field wells for the use of the engine. We 
should add that the annual rainfall here is about 24 inches. 
Pair-horse ploughing has always been practised on this farm, 
the average depth of the tillage before steam-power was used 
having been 4 inches; and tiisi says Mr. Edwards, was “ hard 
work, often having to wait for rain.’^ 

In 1858, when steam tillage was in favour only with men of 
advanced ideas or (like the occupier of Tanholt Farm) of a 
decided taste for mechanics, Mr. Edwards ventured upon the 
purchase of a set of the Woolston tackle, consisting of a four- 
wheeled windlass, ropes, porters, &c., and a three-tined and a 
five-tined gnihber, to which he added a Fowler 3-furrow plough, 
with a Hornsby’s 8-horse portable engine; the cost of the whole 
being 500/. No difficulty was experienced in teaching the 
ordinary farm-labourers to manage the apparatus; excepting 
that, just at first, the men not being up to their work, “ murdered ” 
the rope. The engine-driver (John Bugg, a veteran of seventy- 
seven years), had previously ^ven a steam thrashing-machine. 
The hands necessary to work the cultivator are three men and 
three lads, that is, one engine-driver, one windlass-man, one 
man on the implement; two lads at I 5 . 2d. per day each, to 
shift the anchors, and one boy to move the rope-porters. In no 
other instance have the Committee found such light hands 
employed to shift the anchors and snatch-blocks; and this cir- 
cmmstance, coupled with the single boy for the porters, points to 
txil^e operations conducted witiiout any very great strain, and 
to anything but a rapid rate of performance. However, the 
app^tus is manned” at the low figure of IO 5 . a day, the 
oidinaay labourer’s wage in the district being, 2s. a day. Of 
course, lie cultivating men are employed in various occupations 
on the fann, when Ae steam-engine is not going. That the 
steam work is not of a very heavy description appears from the 
&ct that the single-cylinder 8-horse Hornsby engine is run at 
«rfy 5011^ pressure, comuming 8 cwts. of coal (at 15s. per ton 
Advened in the field), and evaporating ** three loads of water 
in a day* Mn Edwa^ undertakes large-sized plots with one 
lajn^i^oul of ihe We saw a fidd of 28 acres, which is 
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cultivated at one “ setting-down,” that is, without removal of 
engine and windlass from tibeir position midway along one side 
of the field, but with the rope inclosing half the area at one 
time. The maximum length of rope out has been 1760 yards ; 
and from four to eight small porters are used in ihe track of the 
implement, according to the length of the freld. With the 
3-tined grubber, the tackle will smash up ” 5 acres a day; with 
the 5-tined grubber, in crossing already-tilled land, an average 
of 8 acres per day. The depth of work is from 6 to 10 inches. 
The 3-furrow Fowler plough is worked at a depth of 5 or 6 
inches; and this is declared to be the easiest job” done by the 
engine. Removal of the apparatus, from finishing in one field 
to beginning work in another, occupies about four hours; and 
takes all the hands, with 6 horses,—3 horses to the windlass, and 
3 horses to the engine, which weighs empty 2 tons 12 cwts. 
One hour is required to get up steam. The extent of Mr, 
Edwards* operations has been about 200 acres in a year, broken 
up, crossed, or turned over by the plough; the actual area in 
different years varying with the nature of the seasons, the rule 
being to persevere with steam tillage while the ground remains 
suflSciently dry,” No accurate calculation can be made of the 
total cost of the work; because the details of expenditure have 
not been recorded. But Mr. Edwards states that his annual 
repairs, executed by a village blacksmith, have been “trifling;” 
the breakages have been “nothing materialhe has met with 
“no difficulty,” and “only had trifling Mndxances;” and the 
first rope, or the chief portion of it^ has lasted over 1800 acres, 
costing therefore about 8rf, per acre. The drums are now coiled 
with die second rope; and the wires of this we observed, are 
about half-worn thtongh. Exclusive of the undetermined 
“ trifling ” repairs, the cost of labour, water, coal, oil, tiffing, 
and renewal of rope, amounts to about €s. SeL per acre for 
smashing up with the 3-tined cultivator, and about 4s. 2d. per 
acre for crossing with the 5-tined cultivator. 

The apparatus is not let out on hire; but the engine is em¬ 
ployed to do all the thrashing of the &.rm. In the absence of 
data as to the precise cost of repairs, the amount of work done 
by the engine alone^ and so on, we cannot calculate the total cost 
of steam tillage in this example. The price of the tackle was 
500Z.; the interest upon this at 5 per cent, will be 25L per 
annum—depreciation, at 5 per cent., upon a portion, say 4wZ, 
(the rope being already stated to be renewed forabout 8d. per acre, 
while the repairs of wearing parts are not stated), will be 207. 
And then if we may set off the cost of the repairs against the 
lending of die steam-cultivating engine for bam-work, we have 
only to apportion this 457. upon al^ut 200 acres worked in a 
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year, makinsr 4^. 2d, per acre. That is, the total cost of steam 
tillage may be safely stated at 9s, to 12s, per acre. It is probably 
less; for the earnings of the engine must be much ihore than 
sufficient to cover the light repairs.” 

Mr. Edwards has not ridged up land for wintering, or in pre¬ 
paration for green crops; but he has hauled harrows by the rope, 
both before and after a drill. And he has worked a steerage- 
drill in wheat-sowing, when the ground was too wet for the 
trampling of horses. This, however, he says is “ not a paying 
job; ” it is too light a task for a ponderous tackle to undertake, 
but was nevertheless an advantage in a dreadfully wet time* 
The principal operation has been breaking-up stubbles in autumn 
to lie rough all winter for a fallow crop, and again stirring the 
same ground in spring. Mr. Edwards has completed the tillage 
of fields by steam-grubbing the headlands; but as a general 
rule, he does not delay more important work for this purpose; 
he finishes by horses. But we notice that the headlands about 
8 yards in breadth, are by no means so well cleaned as the rest 
of the land. 

The benefits cxf steam culture on this farm are easily summed 
up. In the first place, 13 horses used to be kept upon 240 acres 
arable; and now 60 acres more have been brought under the 
plough, the force of horse-flesh due to the 300 acres arable is 
(at the same rate) about 16^ But 9 horses only are now found 
sufficient for tiie work left undone by the engine. The food 
and depreciation in value of a horse, his cost in blacksmiths’, 
saddlers’, and farriers’ bills, theannaal wear and tear of the imple¬ 
ments he works, and a part of the wages of the team-men who 
drive him, we take at 447. per annum (see our Introduction to this 
Report); and the seven horses displaced thus represent a saving 
of 3087. a year. The total outlay for a year’s steam cultivation 
may be approximately stated 'at (200 acres x about 12s.) 
about 1207.; leaving a clear gain of about 1887. a year from 
employing steam in place of horse power. 

No diflerence has been made in the manual-labour bill of the 
farm. It is “worthy of note that, while the men’s wages for 
executing the steam-work come to about 207. a year, the cost of 
the men who formerly worked the nine banished horses was 
about 1307. a year. Hence, both steam and horse work alike 
^sting some 2s. per acre, we see that fewer acres are now tilled 
in a year,—^the engine doing at a stroke what formerly required 
a series of operations. 

Mr. Eldwards’ testimony is that the work is better done, the 
laid is more forward, not so starved; and the crops are better.” 
The greatet advantage is found upon his strongest land; the 
badlydJWQ^ ground is now the best. The texture of the soil 
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is altered, so that it ploughs easier every year; two horses now 
ploughing 5 or 6 inches deep. A 4-course rotation had always 
been followed; but now, w’ith steam culture he can do more; 
and we are not surprised that he reports “no objections, and 
should not like to farm without steam.” Mr. Edwards says that 
he has cured a field of thistles; we found oat-stubbles after 
turnips remarkably clean, to be broken for wheat; we saw fine 
pieces of mangolds, carrolS, and a wonderfully great crop of 
thousand-head cabbage (being fed off by sheep through slat 
hurdles leaning towards the crop and frequently shifted); and 
one field not exactly in garden style was very naturally a wheat 
stubble following a tyo-years’ layer of ryegrass. 

The only thing amiss in Mr. Edwards’ case is that he would 
much prefer having a 10-horse instead of his 8-horse engine. 

No, 35. Mr. J. Martin, of* Wainfleet, Lincolnshire. A few' 
W’ords only will sufiice for this case; Mr. Martin having had 
only one-and-a-half years’ experience with a second-hand appa¬ 
ratus, consisting of a Tuxford and Sons 12-horse engine, sepai ate 
windlass, Powder 4-furrow plough, and 7-tined cultivator. The 
original cost was 380/.; and no repairs have yet been needed. 

The farm of 460 acres has 260 acres arable of alluvial loam 
deposited by the sea, writh a subsoil of “ silt ” or ancient tidal 
mud and sand. And 2 horses can plough an acre per day, 6 
inches deep. The surface, perfectly horizontal like all the 
marsh land thereabout, has been arranged in fields averaging 
22 acres in size. Mr. Martin used to keep 14 farm-horses, but 
on purchasing the steam plough, sold off 4, 

The working expenses of the apparatus are—labour (5 men 
and 2 boys) 14s. 6d. a day; removal by 9 horses, occupying 3 
hours; carting of 800 gallons of w^ater, 4^. a day; oil, 2s. a day; 
and half a ton of coal at 14s. a ton, plm carriage 5| miles. The 
work done per day is 7 acres of ploughing or of digging, or 10 
acres of cultivating. The engine is employed for thrashing, 
grinding, and sawing. 

Of course, time is yet wanting to say what effect the tiurroagh- 
ness and timeliness of steam culture have upon the whole economy 
of tillage and the acreage and yield of the different crops; but the 
cost per acre of the several operations is probably more than it 
would be by horses. 

No. 36. Mr. Francis Sowerby, of Aylesby, Grimsby, Lincoln¬ 
shire, occupies 650 acres arable, and 250 acres grass, in the 
gently undulating “ diluvial ” or “ drift ” district between the 
chalk Wolds and an alluvial belt of marsh land next the sea. 
The soil is a loam, lying upon a clay subsoil, and makes rather 
hard pair-horse ploughing. The farm is in large fields, 20 i:o 30 
acres each and more, having been enlarged for steam cultivation; 
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the land is pipe-drained, and tiie ploughing on the flat.” Mr. 
Sowerby has a Ruston and Procter s 10-horse portable-engine; 
started a “ Smith ” tackle in 1859, and after working it five 
years, exchanged it for a “ Howard ” set^ with a 3-tined and a 
5 -tined cultivator, taking 3 feet and 4| feet breadth respectively, 
to which he has since added a set of steam harrows. His reason 
for “ giving up Smith ” vras because he found “ once over with 
Howard to be not quite but nearly as good as twice with Smith.” 
Here we see what difierent conclusions are obtained upon difierent 
soils; for Mr. Randell (see farm No. 67, in the Heavy-land Section 
of this Report) considers the Woolston grubber inimitable for 
breaking up a clay, vrhile the Bedford tool is better for crossing 
already-tilled ground. Mr. Sowerby considers 5 acres to be a fair 
day’s work with the 3-tined implement; for which his 5 men 
and 3 boys earn their regular wages,—engine and windlass-men 
2s. 9d. each, ploughmen and two anchor-men 2^, 8d. each, and 
three boys 1^. each. For all work over and above 5 acres in a 
day, the gang gets 8$, per acre. Carting about 1000 gallons of 
water per day costs 2$. 6<f. for the horse, oil costs 2s. a day; and 
half a ton of coal, at 14^. 6d. per ton, including carriage, 7s. 8d. 
a day. Removal, with no fewer than 10 horses and 2 extra men, 
occupying about four houis, say once a week (as Mr. Sowerby 
** sets down ” to very large plots at once, one field of 48 acres 
being done from the engine stationed ** midside will cost 
about 2$. 6d. on each day’s work. We should say, however, 
that a cheaper plan for moving is for four horses to take the 
engine, two returning to fetch the windlass, and two to fetch the 
rest of the tackle. See Farm No. 38. lliese items, collected 
together, are— 

£. & d . 


Manual labour .0 15 3 

"Water-carthorse.. .. .. 026 

Kemoval .0 2 6 

Oil.0 2 0 

Coal .073 


Working expenses per day 19 6 

Mr, Sowerby estimates his wear of rope at Srf. per acre. He 
contracts for blacksmith’s work, and finds it difficult to arrive at 
the exact cost of repairs; but he thinks that 15 per cent, per 
annum upon prime cost will cover the several items of repairs, 
wear and tear, depreciation in value, and interest of capital 
invested. The apparatus cost above 250Z.; the share of the 
engine, which is employed nearly half its time in thrashing the 
pn^uce of about 300 acres of com, may be valued at say 1804 ; 
and 15 per c^nt. on 3304 will be 494 10^. a year. For the last 
four years^ the apparatus has worked .seventy-eight days in each 
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Of course, the larger acreage per day done with the 5-tined 
cultivator would cost something like two-thirds, or say 6^. per 
acre. This does not look like very cheap work, if we compare 
it with the price at which hoises can cultivate; but that the 
steam work is really worth far more than horse work would have 
been may be very easily perceived. In the first place, it has 
enabled Mr. Sowerby to sell oS 6 out of his former force of 24 
horses, and moreover, to bestow less keeping ” upon the re¬ 
maining 18—which are found amply sufficient to get up his 
harvest well with the big old-fashioned pair-horse waggons of 
the country. Six horses, at our standard estimate of 44/. each, 
for maintenance and working, save 264/. a year: the annual 
outlay for steam cultivation is about (78 days X 2/. 5^. 6d.) 
177/. 95.; leaving a gain of 86/. lls. p/ws the saving in main¬ 
tenance of the remaining 18 horses. But the great thing is that 
there has been a decided increase in the yield of cropping, since 
the steam-cultivator started. The drainage, too, is improved; 
and the root-crops are eaten off with somewhat more advantage. 

As one altogether exceptional circumstance, we may mention 
that from the more cleansing of one field, Mr. Sowerby considers 
that he gained as much as 150/. in a single year. This 40-acre 
piece was foul; had it been ploughed it must have become one 
mat of twitch; whereas, treated by the steam-engine, it gave a 
better crop than it had ever before produced. 

Mr. Sowerby’s husbandry is nearly 4-course, sometimes with 
2 years seeds; but beans not grown. In autumn he breaks up 
with the steam-culdvator 150 acres of stubble, and crosses in 
the spring for green crops. The 18 horses manage the manuxe- 
carting, by getting out the dung in early winter, to be laid on 
the land for roots at sowing-time. Besides the 300 acres of 
steam-fallow grubbing, 40 to 60 acres of seed-lea are broken 
up in July by steam for wheat; Mr. Sowerby finding that he 
thus gets a good crop without weak straw. The great point in 
steam tillage, he says, is doing the work when dxy, and he has 
no horses on the land from Christmas to March. 

He expresses himself very well satisfied with the apparatus, and 
he is one of those managers who take care of their machinery; his 
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Tope IS in good order, and always dressed ” before laying by. 
Owing to the wet season, it had not been used since July,—this 
was at the time of our visit, November 12th. 

No. 37. Mr. G. B. Skipworth, of Moortowm House, Caistor, 
Lincolnshire, occupying about 600 acres arable (besides 80 acres of 
pasture), two-thirds light, the rest strong land, situated in a level 
district, and divided in 25-acre inclosures, has had years’ ex¬ 
perience in steam ploughing. He began in June, 1863, with a 
32-horse traction engine, built by Ricbardson and Darley, of 
Kirton-Lindsey, working a Fowler’s separate clip-drum windlass, 
disc anchor, and 7-tined cultivator; and in January, 1866, he 
started a Fowler 10-horse engine with 3-furrow plough. The 
first engine cost 5007., and its windlass tackle 3507. The Fowler 
engine cost 5507. The repairs he reports as trifling,” and 
occasioned by ^‘bad castings or inexperience of men.” He has 
paid his engine-driver, 20s.; windlass-man, 15s.; ploughman,^ 15s.; 
anchor-boy, 6s,; two porter-boys, 5s. each; and water-cart boy, 
7s. week. One horse fetches water in an iron water-cart, 
fitted with pump and hose; quantify about 400 gallons per day, 
but in proportion to the fuel burnt Oil costs Is. 6d, a day; and 
coal, at 14s. a ton, is consumed at the varying rate of 1 to 2 cwts. 
per acre, according to the work. It requires one hour to take 
up ” the tackle, and another to set down the anchor being 
moved by 2 horses, but sometimes without horses. The area 
ploughed or dug amounts to 3 roods per hour, or about 7 acres 
a day. The cultivator does 1 to 2 acres per hour, or 10 to 15 
acres per day,—an exceedingly good performance. When let 
out, the prices charged have been 8s. to lOs. an acre on light 
land, and 10s. to 15s. an acre on heavy land. The engine is em¬ 
ployed for thrashing, grinding and sawing. 

Mr. Skipworth has dispensed with 6 out of 18 horses. His 
heavy-soil fields drain better after steam culture, and though 
he has not altered his rotation, he estimates the general increase 
in the yield of his crops at “ 10 per cent, and more.’’ We did 
not visit Mr. Skip worth’s farm; but probably if this ‘‘10 per 
cent.” were converted into quantities, it might be stated as 2 or 
3 tons an acre more of roots, and 3 or 4 bushels an acre more of 
com, derived from the steam-plough. 

No. 38. Mr. Thomas B. Diing, of Claxby, Spilsby, Lincoln¬ 
shire, purchased a set of Woolston tackle, with 3- and 5-tined 
grubiiers, and 4-wheeIed windlass, made by Butlin, of North¬ 
ampton, about the year 1858. This he worked by an S-horse 
Clayton’s portable engine, bought three years before; but was 
obliged to have the whole remodelled by Ashby of Louth, be¬ 
cause of the ropes being “always in the pulleys,’’ and the loss of 
time in stopping the engine at the land’s end. Now, the appa- 
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ratus is simple and effective; the engine is kept going, and 
there is no stoppage whatever at the ena. Mr. Dring has 
several farms lying widely apart—between 800 and 900 acres 
(about one-third grass), part flinty, part strong alluvial and 
marsh land; ploughing being good two-borse work, but re¬ 
quiring three horses when the ground is hard. The surface is 
pretty level; and the fields vary from 6 to 26 acres, altered only 
on one farm, as the round-about system will work into any 
corner, though, as in the case of horse-ploughing also, not without 
hindrance. On one occupation Mr. Dring works a second set 
of tackle—a combination of Smith’s and Chandler s method, 
with a 10-horse engine; not so cheap an arrangement as the 
other. He has a turn-over plough, though he seldom uses it. 

The average day’s work, in small and large fields, and in¬ 
cluding shifts, has been 6^ acres. The daily working expenses 
are as follow:—five men, including engine-man, at about 3s. each, 
and three boys at Is. each. Sometimes the men are at piece-w’ork, 
at 6rf. per acre; the boys being paid by the day in addition. 
Water-fetching requires a horse and barrel. A shift takes four 
horses about two hours. Oil costs about 1^., that is for 1J pint; 
and of coal about 6 cwts. are burned, at say 16^. per ton. When 
in a large sized field, an 8-horse engine has done 10 acres a day 
with this consumption ; so the work cannot be very hard. 

Mr. Dring has not kept an accurate account of the time occu¬ 
pied during a year’s work, but puts it at about 40 days. The engine 
thrashes, but the tackle is not let out after harvest. No trouble 
or difficulty whatever is now experienced with the apparatus; 
and, while some people are obliged (from the nature of the soil) 
to leave off work when rain comes on, Mr. Dring is seldom 
stopped by rain or wind, as instead of driving by a strap from 
the engine fly-wheel, he has V-g^ooved riggers and band, which 
do not slip, cost no more, and will wear longer. 

The results are summed up thus:—better drainage, from 
breaking into the “ sole; ” on the better land a greater breadth 
of corn is grown, and ** the crops have been more productive, 
from being planted at the proper time, and none out of season,” 
This is a very important point—an increase of yield averaged 
over a whole farm, from the greater equableness of the crops 
conferred by seasonable sowing. Mr. Dring is one of the ex¬ 
tremely few adopters of steam cultivation who have not parted 
with any of their horse-flesh. He uses the same number of 
horses as before; and yet is satisfied that steam culture is an ad¬ 
vantage to him,, because it always brings him ‘^in time with 
planting com and root crops.” 

The data in this example of steam-farming are too few to 
admit of a calculation of expense per acre or per year, but several 
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hundred acres are not cultivated for nothing—it may he 6s. to 8s. 
per acre. Yet the outlay of perhaps lOOZ. to 150Z. a year, in addi¬ 
tion to all the horse labour as h^bre^ is considered by a keen and 
clever man of business to pay well by its results in tiie cropping. 
This is worthy the attention of those persons who are fond of 
judging the value of steam-husbandry by its cost per acre, in 
comparison with horse work. 

No. 39. Mr. John Sowerby, junior, of Beelsby, Grimsby, 
Lincolnshire, has two farms under steam culture, embracing 
1200 acres arable, and 300 pasture; partly strong soil upon clay, 
and partly light, easy, pair-horse land, upon marl. Most of the 
arable is level, but a small proportion is light Wold soil on the 
hills, and worked chiefly by horses. The fields are of 35 to 40 
acres each. In the summer of 1864, Mr. Sowerby purchased a 
set of Howard tackle, for 250Z., being induced to do so by the 
success of a similar set in the hands of his uncle Mr. Francis 
Sowerby; and in the spring of 1866, a double-cylinder 10- 
horse engine for 270/., before which time an 8-horse engine 
had been used and found too weak. No repairs of consequence 
have been needed, the rope has broken a few times, two or 
three snatch-block pulleys have been fractured by the engine- 
man not stopping in time; and the rope-porters worn have 
been repaired by a blacksmith. The engine is used for thrashing 
out the grain oflT 250 acres, but the apparatus is not let out on 
hire. The cultivator does from 5 to 8 acres a day, the hands 
being paid 3^. an acre when working the 3-tiner,’’ and 2s. M. 
an acre when working the 5-tiner; the force being five men 
and two boys, besides the water-boy; removal takes 10 horses 
and occupies three hours. The w-ater carted is about 1300 
gallons, the oil costs Is. 3d., and haK a ton of coal burned costs 
7s., besides carriage 7 miles. 

About 57 days’ work were done in the autumn of 1865 and 
spring of 1866, and the “days put off by bad weather or by 
leakages’’ have been few. Of course, it is too soon yet to 
judge of effects upon cropping. The stronger soil drains better, 
and Mr. Sowerby has disposed of 6 out of his former force of 40 
hor$^. 

Division 2.— West- 

No. 40. Mr. C. Sturge,”of Bewdley, Worcestershire, works a 
set of Fowler’s “roundabout’^ tackle (that is with a stationaiy 
windlass}, purchased in the spring of 1864, for 230Z., and costing 
15Z. more for additions. The engine is a Tuxford’s 7-horse power 
friable. The implement is a balance-plough, carrying either 
2 or 3 skifos, aaad this apparatus ploughs about 4 acres, or culti¬ 
vates 6 acres in a day, u|k)u soil varying from light sand to 
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strong clay. The fields average only about 15 acres each, 
although a considerable number of old hedgerows have been 
grubbed up and new ones planted, and the farm is steep in parts, 
and also stony. 

The working expenses per day are, engine-man, 3s. ; windlass- 
man, ploughman, and two anchor-men, 2s. 6d. each; water-carrier 
(who generally fetches the water, about 400 gallons, in buckets, 
from a pump or pool), 2s. ; and a couple of porter-boys, Is. to Is. 6d, 
each. Oil costs about Qd.; and 7 or 8 cwts. of coal at 10s. per 
ton, cost 3s. 6d, to 4s. Moving takes 3 horses and the steam-gang 
for half a day. The repairs at present have been but little; 
Mr. W. Hardwick (the agent) “ thinks the whole not more than 
—consisting in the renewal of a few* skifes broken by the 
stones and roots, and mostly of porter-wheels and pulleys. There 
are two farms, two miles apart, with a bad, hilly road between; 
hence, more horses are required, and the tackle is chiefly used 
on the home-farm, having only 100 acres arable: the two com¬ 
prise only 180 acres arable, with 250 of pasture ; but the engine 
is employed in grinding com for the farm, in sawing up rails, 
pale-fencing, &c., thrashing the farm com, and also goes out for 
hire. 

The tackle has worked eighteen days in a year; and though 
it has been stopped a few times by bad weather, there has never 
been a day’s delay from breakage. The farm has been in hand 
only two years; but by steam culture Mr. Sturge gets more 
ground planted with roots than he otherwise could; he does with 
less horses by three than he would have required (the saving of 
over two horses would more than equal what his total steam ’’ 
outlay can amount to) and Mr. Hardwick says undoubtedly 
our produce has been greater on account of steam cultivation.” * 

No, 41. Mr, Richard Pullen, of Shackerley, Albrighton, 
Shropshire, works a Howard cultivating tackle^ with a double- 
cylinder, 8-horse portable engine, on a farm of about 240 acres 
arable and 110 grass, consisting of sandy soil upon sandstone 
rock. His average performance in level fields, made from 10 
into 20 acre pieces, is 8 acres a day ; burning half a ton of coal, at 
IGs. per ton, using 2s. 3d, worth of oil, and evaporating 500 gallons 
of water, carted by one horse. Two of the men are paid 2s. 6«i 
each, three men 2s. each, and two boys 8d. each per day. A 
shift takes 8 horses for five hours. The engine does thrashing 
and other work, and also cultivates for neighbours at a charge of 

* The steam-tackle has just heea turned to good account for getting in 12 acres 
of spring wheat after turnips sheep-fed. Early this month me field was well 
cullivated in two days, and ^led on the third day by a Suffolk dxill with harrows 
attached; the land has not been in working order for a single day since; even 
then its condition was such that the trampling of horses in doing the necessary 
tillage must have spoilt the seed-bed.—W.H. (^March26th.) 
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10^. an acre once over, and 18s. twice over. Mr. Pullen gets 
more green cropping than he used to do; his crops in general, 
he savs, are more productive, and of his former tillage force of 
8 horses and 4 bullocks, he has dispensed with the 4 bullocks. 
The tackle was purchased in 1863 for 470Z. (the engine pre¬ 
viously bought in 1861) ; it has been employed about fifty days 
in each year, and the repairs have consist^ of a new rope and 
some few porters. 

No. 42. IMr. W. J. Edmonds, of Southrop, Leehdale, Glouces¬ 
tershire. Here we found one of the best examples of expedition 
and completeness of steam tillage within the compass of our 
whole tour. Mr. Edmonds occupies 1000 acres arable and 200 
acres of grass; with a tolerably level surface, and lying in fields 
of 10 to 30 or 85 acres each, generally large, and with few trees. 
And with the exception of making more convenient gateways, 
and so on, few alterations have been needful to prepare the farm 
for steam cultivation. Lying in an oolite district ^e land includes 
stone-brasb, rich red-brown sandy loam, and clay with limestone 
in it, though at considerable depth in a few of the fields, as in 
them muriatic acid fails to discover lime in the staple. Alto¬ 
gether this is a remarkably fine occupation, vrith a soil of gene¬ 
rally good qualit}*. 

In 1862 Mr. Edmonds’ father commenced steam-ploughing 
with a Fowler 14-horse engine and anchorage, upon 2000 acres 
arable, at once displacing 7 teams, that is, 28 oxen; and 170 
acres more of strong arable land were taken without increasing 
the force of horses. In 1864 the farm was divided between 
Mr. W. J. Edmonds, and his brother Mr. Giles Edmonds; and 
on the present holding of 1000 acres arable, only 20 horses are 
kept, some of these also being old ones. Yet at the time of our 
inspection (third week in September), and in spite of the wet 
season, which had delayed tillage operations everywhere (and 
the backward plight of many farmers is shown in our Report), 
Mr. Edmonds was quite forward with his work; his clover ley 
was all ploughed for wheat, and he writes that 50 acres more, 
after rape and early turnips, were well up before Christmas. Most 
of the farm consists of 3-horse land,” a considerable portion, how¬ 
ever, being ploughed by 2 horses to a furrow; and the proper force 
of horse-fiesh to such a farm (managed, but not strictly, on the 
6-coarse shift), without a steam-plough, would be about horses 
to each 100 acres ; that is, say 32 to 35 horses. Only 20 are now 
kept; thus the displacement of 12 to 15 horses, at 44Z. each, 
amounts to a yearly saving of 528Z. to 660Z. And this displace¬ 
ment of teams is agreeable to what it should be, if the engine does 
all tiie heavier tillage. For Mr. Edmonds reckons that one-third 
of the draft-work of his farm is in harrowing and light operations. 
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and another third in carriage. And that the engine fully takes 
its share of the labour appears from the fact that it executes 1600 
acres in each year, including all the heavy tillage for fallow crops, 
and the ploughing of more than 200 acres for wheat. In fact, 
none of the wheat seed-furrow, excepting one piece between 2o 
and 30 acres, is ploughed by horses. 

Exact memoranda of costs and quantities have not been kept 
since the first year; but generalities will be sufficiently satis¬ 
factory in this case. A new ‘4ong rope” and new “short 
rope” are procured in alternate years, the cost amounting to 
about 6d. per acre. Then the repairs (although the simple 
breaking of a pin once let the engine run backwards into a 
stone quarry) have been very light, not exceeding 140/. a year 
altogether, including the rope, or about Is. 9d. per acre. The 
first cost, for the 14-horse engine and tackle, 4-furrow plough, 
and 6-feet wide scarifier, was about 950Z. A set of drags has 
been added, we do not know at what cost; but we will allow a 
sufficient margin in computing the interest and depreciation. 
The engine is used for no other purpose than steam tillage, and 
is entirely confined to this farm; and (in consideration of the 
drags) let us put for interest at 5 per cent. 55/. per annum, and 
for depreciation (deducting rope and other wearing parts, on the 
principle adopted throughout our Report and elsewhere ex¬ 
plained) say 45/. per annum. We have, then, for the whole 
yearly cost of the machinery (t. e, interest, depreciation, and all 
repairs and renewals) something like 240/.; which, divided over 
1600 acres, comes to Ss, per acre—^say 4s, per acre on ploughing 
or digging, and 2s, per acre on cultivating, &c. 

Labour costs as follows;—^The engine-man (a blacksmith at 
other times) has 3^. a day; the ploughman and anchorman Is. lOd* 
each (/. e. Is. a week over ordinary wages); besides which, the 
engineman and ploughman get a “ perquisite ” of per acre 
each, and the anchorman Id, per acre. There are also three boys 
at Is. each, with a gratuity of Jd. per acre. Half these additional 
payments when scarifying or dragging. One man and horse, with 
a water-barrel, can cart 100 to 120 gallons of water per hour; but 
occasionally the distance to the wells requires two water-carts, say 
5^. per day. Removal takes a man and three horses, besides the 
steam-hands, occupying at the most two hours—say every third 
day, or say 8d. upon each working day. Coal costs 20s. a ton, 
and nearly this quantity is burned in a day, say 18s. worth. Of 
oil, two gallons last about nine days—say Is. 3d. per day. 

Mr. Edmonds gets out of his engine the following large 
amounts of performance:—On stiff land it ploughs or digs 8 acres 
a day; or 10 acres a day (or 1 acre per hour) on light soil, and 
with shallower w’ork at 5 or 6 inches depth. And let it be 
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obserred tbat tbis is an average daily rate, tbe engine often 
plougbing 60 acres in a week. Tbe total cost for tbis (collecting 
and calculating out tbe above itenas, including cost of macbinery) 
is 8s. to 8s. lOrf. an acre. Of cultivation, tbe engine commonly 
does 18 acres per day, but varying from 15 up to 25 acres a day 
in spring wort The total cost for this is 3s. 8d. to 4s. Td. per 
acre. The relative proportions of plough-work to cultivator-work 
we do not know; but if in about equal quantities, Mr. Edmonds^ 
total yearly outlay upon steam tillage will come between 100?. 
and 200?. less than bis former expenditure upon tbe 12 to 15 dis¬ 
placed horses. 

Unlike nearly all other steam ” husbandmen, Mr. Edmonds 
does not break up W’bole ground with tbe scarifier; if be did, be 
would have to work both ways to make tbe operation thoroughly 
complete: so be prefers tbe plough or tbe digger. Tbe scarifier 
be uses principally for crossing, and for tbe spring working of 
autumn-tilled land. He also finds very great benefit from the 
employment of Fowler’s drag-barrows, tbat is, four heavy iron 
barrows, with straight teeth (for to-and-fro working), tilling- 
12 feet breadth, and slung beneath a steerage-frame carrying 
the rope slack-gear. But a lighter carriage-firame would be much 
better for tbe land. Mr. Edmonds manages to do what few 
steam-ploughmen eiSFect, that is, 4-incb deep ploughing for wheat 
on particular fields tbat may require it. We walked over a piece 
of good land, exceedingly well ploughed 5 inches deep, after rye¬ 
grass ; done too without the skim-coulters, which are troublesome, 
and therefore seldom used. It is customary here, as elsewhere, 
to roll down the furrow-slices of lea-ploughing and let them lie 
for a time before wheat-sowing. But after “steam ’-ploughing, 
something more is required in order to get the requisite solidity; 
therefore the ploughmg is done pretty early, and then, before 
sowing, the field is steam-dragged (i. e. heavy-harrowed) in tbe 
same direction as the furrows. If rolled at all, tbis is after the seed 
is in. On tbe strong land steam-digging early is tbe preparation 
for wheat, with a steam-harrowing before the drill. On tbe stono- 
brasb, if on “ whole-furrow ” land (i. e. after seeds), the steam- 
ploughing is done deep in August, Mr. Edmonds no longer being 
afraid of deep work on such land for wheat 

The old high-backed ridges on the heavy land are beings 
gradually flattened, care being taken not to level too quickly; and 
the land certainly dries sooner, the underdrains here being 3 feet 
deep. No material change has been made in the cropping of 
the &rm beyond the occasional forcing in of an additional green 
through being so forward with work. On the stiffer land 
fliM has b^n an increased yield of wheat and oats; but on the^ 
lighter soils no increase has been perceptible, unless tbe avoidance* 
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of loss of plant may have swelled the average by making the crops 
more equable. The root-crops have been much improved by 
steam culture. 

Mr. Edmonds’ roots this year are certainly very good indeed; 
and the stubbles showed well, and particularly clean. We saw 
the engine at work; ploughing well, with the exception of 
making furrows of not perfectly equal size, the plough-irons (as 
we have noticed on several farms) not being well “ set.” Great 
care seems to be taken in the management of the machineiy; the 
rope is properly dressed before being laid by for winter, and no 
difficulty at all is experienced in moving ffie engine wherever 
wanted. 

Mr. Giles Edmonds, we believe, finding that this tackle has 
plenty of work upon its 1000 acres, is about starting an engine 
of his own; it having been expected at first that the present 
apparatus could manage the heaviest tillage of both farms. 

Division 3.— South. 

No. 43. Mr, John Walter, of Bearwood Park, Wokingham, 
Berkshire. Mr. Walter holds two farms in his own occupa¬ 
tion—“ Bearwood,” near the beautiful demesne in which his new 
mansion is being built, and Tangley Farm,” a few miles distant, 
on the other side of Wokingham; both in an undulating country, 
thickly wooded with larch, growing furze and ferns too plentifully, 
and revealing in brooks and pits a superabundance of water. 
Steam cultivation is practised upon “ Bearwood Farm,” of 400 
acres arable and 300 pasture, presenting a tolerably level surface, 
in fields of 20 up to 100 acres in area, but with fences not of the 
very best-grown quick. The land is chiefly a reclaimed heath 
(indeed, this is the character of the country for miles about); the 
soil variable—in some places light, with a gravel subsoil, in other 
parts loamy, with a cky subsoil, or a black “ spewey ” gravel, 
in which water rises up, prevented from sinking hy a clay stratum 
underneath. Part requires underdrainage, and part drains na¬ 
turally. A pair of horses can plough a farrow 8 inches deep, 
but, of course, dip the share less de^ly for wheat. A team of 
14 horses is kept; but as two of these are considered due to the 
estate-work, the normal force for the farm is really 12; whereas, 
without the steam-cultivator, 18 horses would be required, so that 
the engine has displaced 6, This, we should say, is the estimate 
of Mr. Henry Simmons, the manager; for in reality only the same 
number of horses was previously worked, but on a smaller farm, 
the acreage having been annually increased (so to speak, “ from 
the wild ”), and of course, at first starting, in a very rough con¬ 
dition. 

The course of husbandry embraces about one-fifth roots, and 
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the chief benefits of the steam-work are found in the more eflFectual 
manner in which the tillages are done, in more successful crops 
of stubble-turnips, tares, and so on, and, most of all, in “ much 
heavier” root-crops, which must have increased all the other 
crops too. 

llie steam-operations consist in grubbing up stubbles for roots, 
and cross-cultivating, for the horseJiarrow to follow, with the 
hand-rake or basket after lhat, in cleansing land of couch. In 
spring the cultivator is employed in crossing the fallows, which 
are horse-ploughed for roots; no seed-bed (as a rule) being 
wholly prepared by steam. We did, however, see (the first week 
in November) a piece of good vetches coming up, which had 
been drilled after steam tillage. The swedes on Bearwood Farm 
are uncommonly good (^‘splendid,” our note-book jotted them 
down); they w’ere got in directly after horse-ploughing land that 
had been autumn-tilled by steam. 

The tackle, consisting of a Clayton and Shuttleworth’s 10-horse 
power double-cylinder portable, with a Howard’s windlass, 3-fur- 
Tow plough, 5-tined cultivator, side-harrow, and a set of harrows, 
was purchased in September, 1862, for 616Z.; and the cost of 
additions, including a new rope in 1865, has been about 1007. 
The general repairs and overhauling the engine and tackle, in the 
autumn of 1865, cost about 357. The engine thrashes the farm 
corn, and on only one occasion has the cultivating-tackle been let 
out for hire, when 30 acres in one field were cultivated twice over, 
at lOs. per acre, and with a profit.” 

The first rope lasted three seasons; the present rope is scarcely 
worn at all. One windlass-pinion has been renewed, the other 
is nearly done for, and the india-rubber “ universal joints ” 
(now, we believe, abandoned by the makers for a more durable 
plan) want renewing. We observed that the compensating 
double-snatch-block was altogether out of order—in fact, 
wrongly put together by the men. The implement at work 
was the 3 and 5-tined cultivator; the rate of its performance 
is 8 to 10 acres a day. The plough is not much used: it 
required a man walking ** at the head ” to assist in steering, and 
never exceeded 5 acres per day. This points to some pecu¬ 
liarity in the state of the land at the time, or to the manage¬ 
ment of the tool; for, according to what we have witnessed else¬ 
where, swerving from its w’ork is not a fault inherent in the 
implement itself. In this soil a single anchor to a snatch-block 
is found insufficient, and to prevent slipping or tearing through 
the loam and gravel, two anchors are set, one behind the other. 
Owing to this disadvantage, the Bulstrode-slings (see farms 
Nos. 51 and 102) cannot be (or, at least, are not) worked; though 
in other places we have seen the slings used easily enough with 
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duplicate anchors. The hands are ordinary farm-labourers: 
engineman at 3s., windlassman 2s. 6rf., ploughman 2s. 4d., two 
anchormen 2s. 4d. each, and two porter-boys and a watercart- 
boy at Is, 4c?. each per day. Water is always found close 
at hand in ponds on the farm. Oil costs Is. 2d. per day, and 
coal, at 21s. a ton, costs about 8s. a-day. “Shifting” takes 
place about twice a week, occupying 6 horses 4 to 6 hours each 
time., 

We have said that 6 horses displaced, or 264?. a year saved in 
draft-labour, go to the credit of the engine. The manual-labour 
account of the farm has been increased rather than diminished; 
but the main results of steam culture (though not specially pointed 
in this case) are satisfactory from the decided augmentation of 
produce. 

No. 44. Mr. James Williams, of Shippon, near Abingdon, 
Berkshire, a land-valuer and agent as well as farmer, occupies over 
600 acres, chiefly arable; most of the land stone-brash, commonly 
thought unadapted for steam culture, seeing that its tillage is 
ordinary pair-horse ploughing at 5 inches deep. The system of 
husbandry is the 4-course, occasionally with barley after the last 
wheat-crop. In 1858 Mr. Williams purchased a 10-horse double¬ 
cylinder portable, with Howard’s tackle, and has since added a 
Fowler 3-furrow plough. And this has enabled him to sell off 
6 horses; the apparatus being also sent out on contract-work, 
besides every year tilling about one-third the area of his own 
farm. What is Mr. Williams’ present force of teams we did not 
hear; but some extra horses are required for occasionally taking 
about the country several steam thrashing-machines, which he 
lets out. 

The prices charged for steam-tillage work are 14s. an acre for 
grabbing once over, and 20s. for grubbing twice over, the farmer 
finding coal and water—the latter a light item, from the circum¬ 
stance of water being obtainable anywhere in the locality at a 
few feet depth from the surface. Of course it vrould be haidly 
fair to detail all the several expenses involved in this work, 
because some neighbours might and would then say, Why do you 
charge us so much per acre, when actual cost to you is very con¬ 
siderably less? not making allowance for the distinction between 
a man’s working for them and working for himself, for the dif¬ 
fering risks of wear and tear under the two circumstances, and 
for the necessary laying by of a good annual sum with which to 
buy a new fire-box every now and then, pay for new parts neces¬ 
sitated by some unlooked-for accident, and ultimately replace a 
worn-out “ set ” by a new one. 

But Mr. Williams speaks of comparatively few breakages, 
while the regular repairs have not been very heavy. The wear of 
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Tope—the principal item in the damage to the machinery—^he has 
found to be as nearly as possible Is, x>cr acre. The common rate 
of performance is 5 to 7 acres per day with the 3-tined cultivator, 
or 7 to 10 acres with the 5-tiner. In a very long day a much 
larger quantity has been got over. With the 3-furrow plough, 
4 or 5 acres are turned over in a day; this having been shallow 
work for wheat-sowing. 

Autumn breaking-up of stubbles answers admirably; but Mr.- 
Williams attaches quite as much importance to ploughing in this 
season; in fact, he averred to us that one of the most valuable 
uses of the steam-tackle is in ploughing over wheat-stubbles, to 
lie through the winter and then to be cross-cultivated by steam in 
the spring for barley. He has obtained an increased yield of 
com on a steam-cultivated seed-bed; he also now gets double 
the former weight of roots per acre, and necessarily, after more 
roots, he has more corn, and so on, through the rotation. But 
then this result is not all referable to the employment of a steam- 
horse ; unquestionably' the 300 fine Berkshire hogs that we saw 
fatting upon buckwheat (of which cheap imported feeding-grain 
and other com 1000 quarters are annually consumed in these 
fsirm-premises), have something to do with the matter. Mr. 
Williams declared that he w ould never be without a steam culti¬ 
vator on that or a like farm; and moreover told us that on a 
deep-loam farm, a former pupil of his has found “ every inch 
deeper’’ equivalent to an artificial manuring—an acquisition 
likely to be experienced only for a time, though this may last 
through a considerable course of years. 

(No. 45.) His Grace the D^e of Marlborough, Blenheim 
Palace, Oxfordshire, has employed a steam cultivator since 
October, 1861, upon stone-brash light and medium-loam land, 
having a subsoil of rubblj rock. The extent under occupation 
fluctuates according to what farms happen to be in His Grace’s 
hands; the present area being 760 acres arable, besides 1590 
acres of grass. The surface is tolerably level; and the in- 
closures vary from 35 to 40 acres. No new roads or other 
alterations have been made purposely to expedite field-work by 
the engine* 

The apparatus consists of a Howard’s 5-tmed cultivator, with 
windlass, &C., driven by a 10-Lorse portable engine; which has 
broken up an average of about 9 acres per day, and over 1000 
acres in each year; this amount of work occupying 130 days in 
each year, the days lost by bad weather being 9, and lost by 
breakages 3 days. This is a very concise statement, but valuable 
because of the scarcity of such accurate details; and it is very 
satiMMTtoiy that so great a breadth of work was got through with 
sBWm comparatively small amount of hindrance. Of course, 
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“ when not steaming,” the hands are employed in farm-work. 
The manual labour is that of 5 men and 3 boys; the engineer 
35., the other men 25., and the boys I 5 . each per day, or 145. 
for the whole force. Ordinary labourers’ wages are 10s., and 
carters, 125. per week. The carting of the 350 gallons of water 
boiled away costs 5s, per day; and a removal takes 8 horses 
and 4 men for 2 or 3 hours, which, done every fourth day, 
comes to about 25. 8d, upon each day’s work.^ The engine 
has burned 8 cwts. of coal per day, at 155 . 6d. per ton, that 
is, 6s. 2d, a day, besides cartage, 25. 6d, per ton; the oil has 
cost Is. 

What has been the wear and tear upon the large amount of 
work done by this apparatus? The repairs in the five years 
amount to 94/., averaging on 130 days’ work in each year 
2s. lOJA per day. Part of this sum is for new shares, and for 
repairing the axles and wheels of the cultivator; a quantity of 
exceedingly rough ground at first starting having worn these 
parts of the implement very much. The main item, however, 
was for a new rope; the first rope was worn out within the 
three years, and had cultivated about 2300 acres. Still, this 
rate of wear was much more rapid than it is now, because 
they did not work a sufficient number of porters at first to hold 
up the rope off this stony land. A double-snatch-block ” 
and extra porters were then procured, and have been found 
to save the rope a good deal, so that the present rope seems 
Httle the worse for two years’ wear, and will certainly last over 
much more work than the other. According to this statement, 
furnished to us by the agent, Mr. James Napier, we may safely 
put the wear of rope at only 4d. to 6d, per acre for the sort of 
tillage done.t 

**Interest” has to be computed upon the original cost price, 
520/., which with 21/, for the “additions,” consisting of the 
double-snatch-block and rope-porters, makes the whole invest¬ 
ment 541/. Probably we shall be near the mark, if (deducting 
wearing parts) we take ** depreciation ” upon 450/.; reckoning 
both this and the “ interest ” at 5 per cent, each, and charging 
the two amounts upon the 130 days’ work in a year, and upon 9 
acres per day. 

The several items per day and per acre, averaged from totals 
of five years carefully booked, for more than 5000 acres of work 
done, will stand as follows:— 

* That is the time actoallj employed, bat with time spent in coming and going, 
the cost would be Ss. per day.— J. N. 

t ^me farther allowance must be made for time lost by breakape or other 
mishaps, also for cleaning and dressing the rope-portezs, &c., items whi<^, thou^ 
trivial in themselves, come to a considerable amount in the eourse of a year.-^J. 
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Per Day. Per Acre. 

£. s, s. d, 

ilaniial labour.0 14 0 .... 1 6^ 

Water-carting. 0 5 0 .... 0 6i 

Share of Piemoval . 02 3 .... 0 3 

Coal. 0 6 2 .... 0 9 

Oil .0 10 .. .. 0 U 


Working expenses .... 1 3 5 .... 3 2 

^Repairs .. .0 2 10^ .. .. 0 3| 

Depreciaiion . 0 3 5^ 0 43 

Interest .0 4 14 .... 0 5^ 


Total cost per day .. .. 1.18 lOj 4 31 


The total annual outlay, for 130 days’ work, will amount to 
252Z. 165. 5d, But there is an error of excess in the calculation, 
arising from the whole of the depreciation and interest due upon 
the engine being charged to steam cultivation; whereas, this 
engine does all the thrashing of the farm, and the engine cost 
more than half of the purchase-money. A correction being made 
for this, would reduce the above totals probably 2s. per day, or 
nearly * 3d. per acre, making the entire yearly cost of steam 
cultivation, say 240/. 

Twenty-six horses were employed before “steam’’was intro¬ 
duced, and 20 afterwards; and reckoning the 6 horses at 44/. 
per horse, the annual saving is 264/. That is, the outgoings for 
tillage remain about as they were; the Duke getting all the 
advantage of deeper and more expeditious cultivation without 
paying a penny extra for it. 

The effect of steam culture upon “ strong land under drainage 
(one point included in our “ instructions ”) may be here treated 
in the same way as “ the snakes of Laplandthe subject being 
foreign to the soil of. Blenheim. The system of cropping has 
not been altered, nor has the acreage of root-crops been enlarged. 
The advantage, as far as regards increased production, is thus 
stated by Mr, Xapier:—“ the root crops have been considered 
better, by which other crops receive a corresponding benefit.” 
Certainly, the Duke’s swedes were the earliest, and, drilled wide 
and hoed-out wide, presented the biggest bulbs that we chanced 
to meet with in any English county. They had been “mag¬ 
nificently donebut at the date when we walked through them 
(September 15th) we could not say whether they would not 
he beaten in quality by other rather backward swedes in the 
neighbourhood. The preparation for them was as follows: 
the land was steam “cultivated” and steam “crossed”in lie 
autumn; then in spring it received one light cultivation, 
followed by hanowings and ridging in the usual way. - The 

■■ ■ ■ ■ I '■ ... -. . ■ ■ 

'•f-' , * Xacla^ westr sod tear of rope at 4d. to 6<?. per acre. 
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manure was 15 tons per acre of farm-yard,” and 2^ cwt. of 

superphosphate.” 

No. 46. Mr. Miles* Rodgett, of Sandford, Wareham, Dorset¬ 
shire, has reclaimed ^ and broken-up to tillage, out of gorse and 
heather, between 400 and 500 acres of poor sandy and gravelly 
Heath, by a Howard 5-tined cultivator, and a set of “steam- 
harrows;” the engine being a double-cylinder 10-horse power. 
With half a ton of coal, at 20s. per ton, he cultivates 6 to 8 acres 
per day. His engine-driver has 15s., ploughman 14s., windlass- 
man 12s., his anchor-men 12s. each, four porter-boys 6s. each 
per week. The engine is always set down where water is, and a 
boy to pump it costs 6d, a day. Removal occupies 4 horses for 
a day. 

The whole tackle cost 500/., in February, 1864; and aridging- 
plough and 400 yards of extra rope were added for 35?. Repairs 
in two years and a half amounted to 10/. for “ points ” worn out 
and porters broken. Mr. Rodgett works with 2000 yards of 
rope in use at once, and in 1865 reported that it had gone over 
about 4000 acres, and that it was “ showing signs of weakness.” 
The cost price of the rope, we suppose, would be about 90/., or 
5Jd. per acre, a low rate attained by lightness of work and/oiir 
porter-boys. 

Division 4.— North* 

No. 47. Mr, Peter Stevenson, of Rainton, Ripon, Yorkshire, 
occupies 390 acres of arable and 50 of pasture, including three 
sorts of land; about 60 acres being clay, while over the remainder 
of the farm, each field has several sorts of subsoil varying firom 
strong loam to light sand, the geological basis being the new 
red sandstone. The heavy soil ** 3 and 4-horse land,” is ploughed 
flat in this neighbourho^ and, when underdrained, dries very 
well; the lighter soil abounds with large boulders, which toss a 
steam-cultivator about “ so that the men cannot ride,” and occa¬ 
sionally the implement is tumbled upside down—a condition of 
ground and surface by no means fitvourable to steam-power 
husbandry. 

Years before steam culture arrived in this part, Mr. Stevenson 
had adopted the smashing-up of stubbles by horse-drawn “ Ducie 
drags.” In the autumn of 1857 he purchased a 9-horse portable 
engine of Hornsby and Sons, with a set of Woolston tackle made 
by Humphries, and a 3-tined “Smith” cultivator made by 
Howard. This implement, 27 inches wide, was afterwards 
enlarged to 30 inches wide, by placing the two outer tines outside 
the beams, so as to take in effect 3 feet breadth of work at once. 
The engine cost 275/.; the tackle, &c., 205/., or 480/. in all. 
The four-wheeled windlass has not cost 5s. in repairs; the 

TOL. in.— S. S. Q 
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“tum-tables” (or snatch-blocks) have worn out about “a wheel” 
a-piece, and several rope-porters and an extra anchor have been 
added. But other repairs have been very trifling. The first 
rope, being of iron, was soon worn out; Mr. Stevenson observing 
that working on stony land, in a time of frosty nights and sunny 
days, wore away the metal ‘‘like wet iron on a grindstone.” 
This destruction of 1400 yards of iron rope, and the very nearly 
wearing-out of a steel one of the same lengtib, represent the con¬ 
sumption of rope during the nine years’ employment of the 
apparatus; but in this last autumn (of 1866) the tackle was not 
worked at all, or not until nearly Christmas, owing to the wet 
season. 

The farm lies tolerably level, and in fields of about 15 acres 
each, varying from 4 up to 27 acres; and the average rate of 
performance is about 5 acres cultivated per day. They never 
work in wet weather, and have never been stopped by breakages. 
The hands engaged are five men and two boys, at 13s. 6tf. per 
day; and 6 to 8 cwts. of coal burned, costing 10s. to 12s. per 
tOQU. Where fields are contiguous, shifting is done by Imlp 
of 2 or 3 horses, occupying to 2 hours, certainly more 
esqpeditioas than we have found this business in many other 
cases. Mr. Stevenson sets Ms engine to thrash com, cut 
chaf^ and grind com for horses and pigs. He keeps the 
same number of farm-horses as he did before adopting “ steam, 
but then he has occupied 160 acres more land; ihe reduc¬ 
tion on the old occupation would have been from 17 to 12, 
that is a saving of 5 horses. The steam-cultivator smashes up 
the stubbles in autumn for roots, breaks np stubbles for beans, 
breaks up part of the turnip-fold for barley, and also on the 
strong land bastard-fidlows the 2-years’ seeds in July in prepara¬ 
tion for wheat. On strong land, Mr. Stevenson, in one year, 
cured a piece of its beds of thistles, by a single deep smashing- 
up ; and on a piece of light sand with big boulder-stones, he 
has fosud no couch left after steam cnltiTating, and no increase 
of 

There has been a small increase in the acreage of root-crops, 
because they axe now grown on some heavy pieces where they 
could not be profitably attempted before, j^d the weight of 
roots per acre is decid^y greater, besides the advantage of the 
land being much more easily kept clear of couch-grass. Mr. 
Stevenson will not say that his com crops yield more and better 
in consequence of steam cultivation; but he used to grow too 
much straw, and so now uses less guano, and gets a more regular 
and upstanding crop. 

He has just bought a second-hand set of Howard’s tackle^ not 
so much from a wish to improve upon the old set, as becamte of 
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the cheapness of the lot offered, the whole having been “ met 
with ” for little more than the cost of a new steel rope, which 
must have been procured for the old apparatus. 

In many light-land and other districts, now popularly supposed 
to be imadapted for steam tillage, we have no doubt that the 
machinery only requires a practical introduction, in order to win 
its way gradually in all directions. At least, this is the history 
of the rise and progress of steam-ploughing in many locaKties: 
analogous to that of the artificial manure trade in many quarters 
—a few years ago boasting that their fertile soil did not need 
guano for corn-crops, or anything of the sort beyond “a little 
something to pop up the turnips into rough leaf out of the way 
of the fly,” and yet gradually prevailed upon to experiment untfi 
(to our knowledge) those same districts now find agents in 
uncommonly good commissions. 

Still we are of opinion that really light lands, where large 
quantity per day, rather than quality of work, is the great point, 
are waiting for wider implements, or perhaps for more than one 
implement in work at once. We have seen farms (for instance, 
Mr. Edmonds^ and others) where 20 to 25 acres of cultivating 
per day are done by a 14-horse engine; this is at the rate of 120 
to 150 acres in a week. The double-engine system might accom¬ 
plish much more; but before the engines can put out their full 
power, they require implements taking a broader stzipe at a 
stroke. Why cannot an 8 or even a 10-feet wide cultivator be 
made to work—jointed longitudinally, if you pleas^ like a 
certain make of harrows, so as to keep close to an always waving 
surface? If a 6-feet implement can now till 20 or 25 acres in a 
day, a 10-feet implement might just as well compass 30 to 40 
acres per day, 200 acres a we^, in the great light-soil inclosores 
of some counties ! 

Obviously the double-engine arrangement alone can come 
into play for such wholesale seven-league-booted campaigning as 
this. The stationary-engine and wi^lass», shifted of necessi^ 
about once a day and losing a quarter of a day in the process, 
would lose 6 or 7 acres every day, and be 30 to 40 acres behind¬ 
hand at the end of a week, with no outlay saved to make the 
cost per acre as low as that of the expeditious double-engine 
work. 

One great impediment to steam culture on light lands requires 
notice. Large &rmers find tha^ where reaping-machines are 
employed, there is ample work in harvest for all the horses 
they now keep. Just at first there may be some to spare; but 
when once carting ha^s fully commence^ then, with the aid of 
one Tnan and a boy, the reaper can be kept at work, and all the 
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horses are employed. In Norfolk about three horses are kept to 
every hundred acres of light land, and on stiffer soils and small 
farms four horses to each hundred acres. And what with 
carting com, drag-raking, removing straw for stack bottoms 
and thatching, and carrying water, with most likely some horse- 
hoeing to be done as well, the light-land Norfolk farmer could 
not part with one-third of his horses, even if all the harvest were 
cut by hand, which is not at all desirable. 

But if a costly steam apparatus is to bring its full benefit to 
ihese farmers, it should displace a portion of their horse-flesh. 
This could hardly be done except by steam undertaking a part of 
the carriage labour; and for anything we can tell it may some 
time be found practicable for the double engines ” to undertake 
a portion of the com carting. Would it be practicable to manage 
this by setting the rows of shocks radially, pointing to one 
comer where die ricks are to stand; placing one engine in that 
comer, the other engine at the far end of each row of shocks in 
turn, and ha nling by the wire ropes some broad low trucks, 
“empties^ out, full ones coming “in,” at the pace of five 
miles an hour? However, this at present4s, of course, mere 
theory.’’ 

Under existing circumstances, and when proper implements 
are brought out, probably the hiring system is best adapted for 
the light-land farmer, who has seldom enough tillage work to 
fully employ a poureiful set of steam tackle. 

For the sake of convenience to the reader, w'e bring under his 
eye, in a tabular form, a few items for comparison. (See next 
page.) 


Section 31.—^Heavt-Land Faems. 

Division 1.— East, 

No. 48. Mr. F. W. Bignell, of Lougbton, Stony Stratford, 
Buckinghamshire, farms 222 acres, besides a considerable extent 
of old pasture; the soil and subsoil a tenacious calcareous clay, 
of a most unland quality, usually ploughed in the district in 
8-inch by 5-incb furrows by four horses, and fallowed without a 
crop. His first season with a Woolston set of tackle was in 
1858, an 8-horse engine being hired of a steam-tbrasbing 
neighbour at 205. per day, on the condition that Mr. Bignell 
should always have “first turn.” This arrangement worked 
pretty well until last year, when the engine proprietor bought a 
set of cultivating taclde for himself, and Mr. Bignell had to get 
through one year as well as he could without steam-power—a 
new 10-horse single-cylinder engine having been now procured 
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for tlie present autumn work. The new system of tillage has 
banished the bare fallow altogether, enabling turnips and swedes, 
and a few mangolds to be grown. One piece of turnips that we 
saw is but a moderate crop; the swedes are exceedingly good, 
and remarkable for being the produce of such land. The fallow 
crops are clean, and only a few portions of foul ground appear 
on the farm. TTie rotation is (1) turnips, with vetches introduced 
in part; (2) barley; (3) seeds; (4) wheat; (5) barley or 
“pulse,”—that is beans, peas, or both mixed. The tillage con¬ 
sists in smashing up the stubbles in autumn, and then, after the 
ground has laid for some time, without any raking, picking, and 
burning of couch, trenching up into yard-wide drills and ridges by 
a 4-horse double-mouldboard plough before Christmas. In spring 
a S-tined grubber, drawn by four horses, is taken through (that 
is lengthwise along) each ridge—^tearing down, without mixing 
up the outer coating of winter-pulverized earth with the raw 
inside. The ground is then worked by harrowing, &c., and 
farm-yard manure ridged-in in the ordinary manner at sowing 
time. 

The wheat stubble for barley or pulse is also broken up by the 
cultivator, and sometimes “crossed;*’ and while part of the 
clover lea is ploughed for wheat by horsesj part is smashed up 
for wheat, with very good results if done early. We were 
shown one field of wheat, part upon ploughed, part tlpon culti¬ 
vated land, the latter decidedly the better crop; but then the 
comparison is not fair, because here the clover had been mown 
twice, whereas the inferior produce is after clover mown once 
and then grazed; it being well known how the increased roots 
of clover that has twice sent up tall stalks and leaf will feed the 
succeeding corn. Occasionally Mr. Bignell has sown wheat 
broadcast, and then steam-tilled it in. Sheep eat off the turnips, 
swedes, and mangold, and their folds are smashed up for the 
barley seed-bed. Mr. Bignell does not approve the Woolston 
combined cultivator and drill for breaking-up and sowing at one 
operation. He is eloquent in favour of the Woolston cultivator, 
of keeping the weeds at top and killing them by a crossing ** 
after tneir first vegetation; and he denounces turn-over ploughing, 
except for a few special purposes. Being a bit of a mechanic in 
taste, he has attached a couple of tines behind the “No. 3” 
cultivator, so as to form at pleasure a 5-tine or 3-tine implement, 
and thus save the expense of having two separate frames, wheels, 
&c. The horse-cultivator we have mentioned, as tearing down 
the ridges in spring, is one of a pair that Mr. Bignell started 
when suddenly deprived of his engine. In form it is just like 
the Woolston 3-tiner, only smaller and lighter, 20 inches wide, 
so as to break up about two feet breadth at once. The peculiar 
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spud-shape of the shares, and their downward pointing, giving 
the greatest lift to the torn masses of earth, while the wheels in 
advance upon the unmoved ground bear the weight steadily and 
with the least friction, combine to make this ‘‘the best tool 
(says Mr. Bignell) ever invented for strong land.” Obliged to 
put up with the absence of steam-power and the stronger grabber, 
he last year worked two of these implements, each drawn by four 
horses in length (so as to avoid treading down the broken-up 
clods), and working 7 inches deep at the rate of 2 acres a, day. 
Horse cultivation like this was “ only a little inferior ” to steam 
cultivation. With an 8-horse engine a fair day’s work has been 
4^ to 5 acres with the 3-tined implement; in extra long days 
7 acres have sometimes been accomplished. When the extra two 
tines are added, of course, much more is done. The fields are 
from 20 to 30 acres in extent, and well shaped for steam culti¬ 
vation. Coals cost 14s. or 15s. per ton at the nearest station, 
four miles off, and the consumption has been 8 to 10 cwts. a day. 
Oil is put at Is., and water is carted by one horse, and a boy at 8d, 
a day. The apparatus is worked by six men and a boy—two 
men at 2s. 6d. each; four at 2s. each, and the lad at lOd. per 
day. Removal, varying a little according to distance^ takes 
about two hours’ time, with 4 horses, the water-cart horse, and a> 
carter in addition to the steam-cultivating hands. 

Mr. Bignell and his neighbour have done a good deal of work 
for hire—one finding tackle, the other the engine, and sharing^ 
the expenses and the proceeds. This has been, upon several 
farms, the area varying every year, the average being perhaps 
fi:om 1 to 200 acres. The rates charged have been 15s;. an acre 
for “ once over,” and 25s. for “ twice over.” The men, when 
not cultivating, work at the ordinary labours of the farm. The 
steam tillage on Mr. BignelFs own farm occupies 14 to 16 days 
after harvest, and occasionally 3 or 4 in the spring; and this has 
been amply sufficient to enable him to dispense with 3 horses 
out of the 10 formerly kept, and yet be always forward with his 
work. Strictly speaking, 6 horses are now kept, with 2 colts 
bred on the farm and worked half-time alternately. The manual- 
labour bill, too, is not excessively heavy, amounting to less than 
30s. an acre over the whole occupation—^wages being commonly 
’ 12s. a week, in winter 11s. a week, and “Wolverton” (the 
railway works in the vicinity) making labourers very inde¬ 
pendent. 

The apparatus cost 190Z., ’'and a new rope since, 60Z.; and 
the repairs (of which no account is given) are less heavy now 
than formerly, owing to the better management which has come 
into practice. 

Among the general results, the drainage of this cold stiff clay 
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(wliicli lias not been well done in every part of the farm) is 
decidedly more eflFectual from the deep stirring of the steam- 
cultivator. The old high-backed lands are levelled, and yet 
water does not stand anywhere, even in the present wet time. On 
the greater productiveness of his cropping generally, Mr. Bignell 
says, “ I speak somewhat diffidently in replying to this question, 
having introduced steam the second year of my occupation; but, 
as far as I can gather from others, no previous occupier ever 
obtained so much produce as myself. Judging' from my first 
year, I think the advantage of steam culture has been very con¬ 
siderable.” 

No. 49. Mr. John S. Crawley, of Farley, Luton, Bedford¬ 
shire, works a set of Chandler and Oliver’s tackle, substituted 
for Smith’s—^the peculiarity of the former consisting in the two 
winding-drums being hung upon the hind carriage-wheel axle- • 
tree of the engine, one on each side of the boiler—the engine 
and windlass being thus combined. The cost of the 8 -horse 
power engine, made by Robey and Co., with Smith’s windlass, 
two cultivators, of 2 feet 4 inch and 5 feet 2 inch width 
respectively, was 5901.* Mr. Crawley has kept no distinct 
account of the repairs. He pays his engine-driver 2s. 6 d.; 
ploughmen, windlass-men, and two anchor-men, Is. lOd. each; 
two porter-lads, I 5 , 3(1. each; and two boys 9d. each per day; 
with 1 ^. allowed for beer. Carting 600 gallons of water costs 
4^.; oil 5^d. per day; and coal at 20 s. a ton costs 85 . 3 d. per 
day. As the engine helps to move itself, and there is no wind¬ 
lass, only two horses are required in shifting, and this takes a 
correspondingly shorter time than when a separate windlass has 
to be taken up, conveyed, and set down again in position; the 
interval occupied here being about 1 J hour. 

On a strong clay soil, resting on a chalk subsoil, and in 
tolerably level fields averaging 30 acres each, now that trees and 
supernumerary fences have been stocked-up, the average perform¬ 
ance is 5 acres per day with the small cultivator, or 7 acres with 
the larger one. 

On a farm of 300 acres arable, with about as much grass, Mr. 
Crawley has diminished his former number of 16 horses down 
to 12. His remarks upon the results ” are, that the drainage 
acts better, and the land is more porous, though it does not admit 
of roots being fed-off in the winter. He has neither altered his 
old rotation nor enlarged his breadth of root-crop ; but he says, 
“ the crops generally are more productive and of better quality, 
attributable partly to draining, and partly to steam cultivation.” 

No. 50. Mr. John Horrell, of the Stevington Lodge Farm, 

* We have abandoned the use of the axle windlass, as we found it too much 
for one xnan to attend to both engine and windlass.—T. T, 
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near Bedford, succeeded Mr. Pike (who here began steam culti¬ 
vation in the year 1857), and purchased his apparatus second-hand 
in 1863. This consisted of a 10-horse-power double-cylinder 
engine, with Howard’s tackle; the price not stated. After working 
it three seasons, his testimony is that he has worn out about half 
a rope, and that the cost of repairs altogether averages 40Z. per 
annum. In the autumn of 1863 he broke up 38 acres for barley, 
5 or 6 inches deep, by the 3-tined cultivator, in six days, in¬ 
cluding three shifts. A bean-stubble was smashed up for 
wheat, 5 or 6 inches deep, 13 acres twice over, making 26 acres 
in four days. An average day’s work is 6 acres, and a removal 
takes 3 hours with 4 horses. In 1865, the summer tillage 
consisted of 100 acres, done in 20 days—that is, an average of 
5 acres per day, removals included. The depth of work with the 
30-inch wide cultivator was 7 to 8 inches; the autumn work was 
127 acres in 25 days, at a depth of 4 to 5 inches. In both seasons 
a portion of the work was “ crossing.” Here we have 45 days’ 
work and 227 acres done in a year on a farm which includes 
307 acres arable (besides 150 of grass) of peculiarly stiff stubborn 
clay soil upon a subsoil of blue gault, some of it on steep hill¬ 
sides, and lying in fields averaging 30 acres in size—^some of 
them enlarged purposely for steam culture. The engine is occu¬ 
pied in thrashing, grinding, and chaff-cutting 98 days in a year, 
or more than double the time that it is engaged in cultivation. 
The average consumption of coal per day in 1865 was 12 cwts., 
at 185. per ton; of oil 3 pints,—say 12^. per day, or is. 5d. an 
acre for both. The wages of the 5 men and 2 boys come to 
about 135. 6d. a day, and the water-cart 4^. a day—^that is, 3s. 6rf. 
per acre for both; ordinary labourers’ wages being lls. a week. 
Mr. Horrell gives his engine-man Is., his windlass-man id., and 
his anchor-men 2d. a day extra (when steam cultivating), with 
a bonus of 6d. per acre for beer among all the hands. The daily 
working expenses, adding say 7d. per acre for removals, will be 
about 6s. 6d. per acre. What is the charge due on the machinery 
we have not sufficient data for ascertaining; though the 40Z. for 
repairs is the most important item. The pecuniary experience 
of steam culture on this farm appears very similar to that of many 
others which we have more fully detailed. 

The tackle is now used solely upon the farm; but has done 
contract-work at 21s. per acre, cultivating twice over, the farmer 
finding coal and water, and bringing the machinery home. Mr. 
Horrell does not consider this profitable, because of being set 
to desperately bad pieces. The engine is occasionally let out to 
thrash for other people, at a charge of 3s. per hour. 

Good public roads run alongside much of the land, and a grass- 
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ride, 13 feet in width, runs through most of the fields which do 
not abut on these roads. The water-supply is in ponds in most 
of the fields. Mr, Horrell has not been tenant here sufficiently 
long to say much about changes and augmentations of cropping. 
The drainage, he says, is certainly rendered more effective by ihe 
steam tillage; but still fhe soil is too heavy for feeding off roots 
with sheep to advantage. Managing on the 4rCourse system, he 
keeps 10 horses, or 5 less than tihe farm employed prior to steam 
cultivationand in general he is very well satisfied with the 
apparatus.” 

No. 51. Messrs. James and Frederick Howard, Bedford. 
It is not necessary here to relate the history of Messrs. 
Howards’ reclamation and remodelling of the Clapham Park 
and Green Farms, and their improvement of the Hoo Farm 
(all now classed together as “The Britannia Farms”), in the 
neighbourhood of Bedford. Clearing of forest-timber and under¬ 
wood, abolition of old boundaries, throwing field to field and 
planting new fences, the formation of direct hard-mettle roads in 
plaice of winding clay lanes or across newly-opened country, the, 
deep underdrainage of heavy soil, the laying down of new grass 
and cleansing of old tillage-land, have all been executed here with 
an expedition and completeness which may well stand out as an 
example of what should be done, and how it should be done, to 
prepare an estate for the full development of steam cultivation. 
Ten miles of hedge-rows have vanished before an army of work¬ 
men, all stubbing by the piece; and their removal has added just 
10 acres to the area of Clapham Farm. Sound roadways enable 
the master-spirit of the tillage-work—the steam-engine—to peram¬ 
bulate where it will, uphill and down, in almost any weather, 
into any of the enclosures; and when there, though it is 
stationary with a windlass while working, it cultivates fields of 
10, 20, 30, and up to 55J acres “ at one setting down.” The 
drainage of almost every field has been designed with a view 
to supply the engine, a pond or open tank at almost every 
site occupied by the engine during the tillage of the whole 
estate receiving the drain-water, retaining supplies at all seasons, 
and letting only the ** overflow” psiss away by the mains which 
ultimately conduct it to the Ouse, At the principal farmstead 
a reservoir has been excavated, which contains half a million 
gallons, the cost of digging being, 501. 

The extent of arable is 445 acres, all heavy land., The Hoo 
Farm presents a deep staple, 10 to 14 inches in thickness, upon, 
homogeneous clay. Yet, before steam culture was practised, there 
were but a few in ches of staple soil; the difference, on digging in 
a field and upon the headland edge, where the deep work ha,s not 
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reached, being remarkable—the raw tenacious gaulty clay having 
been obviously changed by cultivation into a brown unctuous 
earth, at once perceptibly better to the feel. Although the old 
high-backed lands have been everywhere levelled over a 4-feet 
deep drainage, the whole of the fields are declared to drain well 
in the wettest of seasons; and we found nothing like sloppiness 
or sponginess, though we entered almost every field in wretchedly 
wet weather. 

One set of tackle, of Messrs. Howards^ own principle and manu¬ 
facture, with a lO-horse-power double-cylinder engine, performs 
the heavy tillage labour of these farms, and is now limited to this 
work alone, not being let out on hire; while another portable 
engine is employed to do all the thrashing and other yard work. 
Thus the expenses of steam cultivation are not mixed up with 
those of any other operations; and the cost of repairs, &c,, has 
been charged against the farms, on the same scale as they would 
be to a complete stranger, in order to make them a thorough 
test and example of the pecuniary as well as other aspects of 
the question. Mr. James Dickson, the farm-manager, has fur¬ 
nished us with the following epitome ’’ from his. account books, 
giving the totals of three years’ experience:— 

Acx:e& 

The extent (mltivated by steam baa been . 2761 

Cultivated for neighbours .. . 300 

Harrowed by steam, 535 acres, equivalent to cultivating, (half) 267 

In three years .. .. .3318 

The expenses for rope, repairs, and renewal of wearing parts 
have amounted to 99Z, 15s* 5^., or say 33Z. per annum. Divided 
by the acreage, it comes to 7d* and a fraction per acre* 

Interest, at 5 per cent, per annum on. the cost price of 540/., 
comes to 80/. 2s. in the three years, or a firaction under 6d. per 
acre. 

Depreciation, at 5 per cent per annum on the main portion of 
the engine and apparatus, but excluding rope and other wearing 
parts, say upon 440/., amounts to 66/. in the three years, or a 
fraction over 4 Jd. per acre. The three items of repairs, interest, 
and depreciation, make a total of about Is. 6d. per acre. 

We must remark here, however, that any heavy repair, such 
as a new fire-box next year, would materially increase this very 
low average, derived from an experience of tluee years. 

To get at the total cost of any given operation, according to 
this statement, we have only to ascertain the daily working 
expenses and the number of acres done per day. Mr.^ Dickson 
gives them as follows:— 
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£. s. d. 

Engine-driver .. ..028 

Four labourers, at 2s. 3d(.0 9 0 

Two porter-boys, at 10c?.018 

One boy carrying water (no water-cart being used) 0 0 10 


One day’s manual labour. 0 14 2 

Coal (for 11 acres per day of 10 hours, a rate of workl 
to be mentioned presently), 16 cwts. at 14s. per ton, > 0 13 0 

with carriage, 2s. 6c?. .j 

Oil, one penny per acre on 11 acres.0 0 11 

Eepairs and renewal of rope and wearing parts, at) ^ ^ g 
7c?, per acre ., .'.) 

Total working expenses per day.. .. 1 14 6 

Or 3s. lie?, per acre. 


Add—Interest, 6c?. per acre .056 

Depreciation, at 5c?. per acre.0 4 7 

Total outlay per day.2 4 7 


Or a fraction over 4s. per acre. 

Mr. Dickson states that, on their very heavy clay soil, the culti¬ 
vator taking 3 feet breadth and smashing up the land 6 to 8 inches 
deep, and travelling at the pace of 3 miles an hour, requires a 
pressure of 80 lbs, in the double-cylinder 10-horse power engine. 
There is regularly on the move ” by the cultivator from 6 to 
8 cwts of soil, the shares cutting 3 feet of width, while it is 4 feet 
from the foremost point to the heel of the hindermost share—the 
weight of soil in a square yard, 6 inches deep, being 4 cwts. 
3 qrs, 14 lbs. At this width, depth, and length, the rate of per¬ 
formance for a full day of 12 hours is 11 acres. The ordinary 
average of work, we were informed, was 6 to 8 acres a day (we 
suppose including removals), from 6 to as much as 10 inches 
deep—the steam working at a pressure of 50 to 70 lbs., with a 
consumption of 9 to 13 cwts. of coal. The manager’s statement 
refers to their highest speed, with a greater pressure and more 
fuel burnt. In his figures, too, he has forgotten the cost of re¬ 
movals, which must be allowed for, if we would get at an average 
instead of a- full day*s work. The shifting, we were told, is done 
by help of 7 horses (4 horses, except for great distances), and 
takes 2^ hours. The engine, when uninterruptedly at work, has 
to be moved about twice a week ; so that we may add say 2s. 5d. 
a day to the total daily outlay, making 2L 7$. per day. Dividing 
this by the lower average of 8 acres per day, the total cost of 
a first smashing up (without including cross-cultivating or har¬ 
rowing) is within a trifle of Qs. per acre. Undoubtedly, heavier 
repairs during the next three years will tend to raise these figures, 
which, as they are, certainly speak well in favour of steam culti- 
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vation. In fact, the cost is “ a mere nothing” compared with the 
** value received;” the deep tillage of strong land is not accom¬ 
plished by horses for as little as twice the cost here incurred by 
steam. 

We saw the apparatus at work, deeply breaking up a stiff piece 
of bean stubble with excellent effect, though the rains had at that 
time (September 13th) hindered most people wherever we went 
from bringing out their steam-cultivators at all.* We need not 
describe Messrs. Howard’s windlass, compensating double-snatch- 
blocks, two-way cultivator, rope-porters, anchors, &c.; but one 
feature in the apparatus struck our attention as a great improvement 
upon the old method of shifting the anchor-pulleys. This was the 
“ Bulstrode ” sling, by means of which the pulley, mounted on a 
boat-shaped block of wood, slides from one anchor to another, 
effecting a considerable economy of time. We observed that only 
7 or 8 seconds elapsed between the implement stopping at the 
end and starting again. The headlands are 7 or 8 yards wide, 
and the practice is sometimes to finish off these by horse-labour, 
sometimes to break them up by steam before setting to work 
upon the surface of the field—the same plan is sometimes pursued 
with horse-grubbers not lifted out of the ground for turning. 

Our remarks upon the farms in general were that everything 
seemed well done, and that the ground was very free from root- 
weeds and vegetationthe mangolds were particularly good and 
very clean. One splendid field of mangolds had been grown without 
farmyard manure, the artificial dressing being 5 cwts, of guano 
and 5 cwts. of salt. This was one of the few first-class crops we 
saw in all our journey. We must also compliment Messrs. Howard 
upon their magnificent swedes and turnips, upon rather kinder 
land than the majority of their property, though this particular 
piece has not been at present drained. One piece of yellow turnips, 
on newly-broken-up land, was patchy and defective; while a 
portion of the same field, which had been longer under cultiva¬ 
tion, bore an exceedingly good crop of the same roots, put in at 
the same time and in the same way. The stubbles everywhere 
showed well—the heaviest wheat being after potatoes, and sown 
in a steam-cultivated seed-bed. 

We have remarked in our tour how few employers of steam- 
apparatus adopt a new system of culture along with the new 
power. In many, or rather in most cases, the rotation of crops is 
altered; but in comparatively few instances (which will be found 
in the course of our Report) did we find anything like so great a 
*change in the tillage operations themselves as prominent advo- 

* This field has not been touched since, and, notwithstanding the iret season, 
at is now a nut-brown, mellow tilth, ** like an ash-heap,” ready to be drilled with 
barley after no other preparation than harrowing.—F. H. 
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cates of steam culture have recommended—or a revolution in 
husbandry like that exemplified witih. extraordinary success, though 
in a small way, at Woolston. Mr. BignelFs practice of grub¬ 
bing and trenching, in place of ploughing (see farm No, 48), 
is one great deviation from the time-honoured track: here, on the 
Britannia Farms, we have it on a more important scale. Scarcely 
any horse turn-over ploughing is done; nor is the steam tillage 
limited to smashing up stubbles, or the turn-over ploughing of leas. 
And from the practice here we learn how mistaken is the view 
that a steam-cultivating tackle is to be used merely (or even 
mainly) as a supplementary assistant to the farm-team, and general 
forwarder of the heavy work of a farm. In fact, in the' course of 
our journeys, we gradually came to classify (in our own minds) the 
users of steam-apparatus according as they looked upon it as an 
auxiliary ” to horses, or as “the slave of the farmand when 
we lighted upon a man using his engine only to clean stubbles in 
autumn, and occasionally to “ cross ’’ again in spring, upon such 
land as we had seen made into seed-b^s for almost all crops by 
men of larger insight into the powers of steam, we called it a case 
of steam culture made easy to small minds.” How did Messrs. 
Howard prepare for their mangold crop ? The wheatrstubble was 
not smashed up and then left fcxr horse tillage in spring, but at 
once ridged by steam—^the ridges 27 inches wide; this being 
done by a double-breasted plough-body fixed in the cultivator- 
frame, in place of the tines, while a subsoiling tine on the same 
implement rooted up the bottom of the open trenches, the 
ridging and subsoiling being accomplished in one operation. 
This lay all winter for the frosts and weather to make into the 
finest tilth imaginable; and in spring manure was applied, the 
ridges were tom down by a cross cultivation by steam, and 
the seed-bed was ready for the mangolds. Of course the 
ground must be clean to admit of cheap, quick tillage like this. 
Another field was done as follows:—The oat-stubble was 
forked over by hand to get out tufts of couch, fiarmyard- 
manttre was applied, then steam-cultivator sma^ed up the 
field, and, after lying some time, the rough fallow was ridged into 
27-inch wide ridges (or “ drills ”) by horses. In spring came a 
cross-cultivation by steam, the land was harrowed, and the man- 
gold-seed drilled in, Messrs. Howard steam-grub their clover- 
leas for wheat, doing this in the summer, early enough for 
the land to get suiBSciently firm at bottom before sowing time 
comes"; finding that, when this point is attended to, the wheat- 
roots do not meet with the hollow bottom so difficult to be 
avoided except by first-rate and closely-tucked ploughing. In 
fact, friis work being done in June and Julymakes a ^^bastard 
fallow” 
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No. 52. Mr. J. C. Robinson, of Stevington, near Bedford, 
occupies 400 acres arable, with 200 acres of pasture; part of the 
surface flat, some very hilly; the soil generally a very heavy clay 
indeed, and the subsoil gault or drift chalk-stone. The fields 
range in size from 5 to 42 acres, and have been slightiiy altered in 
figure to make way for steam ^culture; but the two or three smallest 
inclosures are still worked only by horses. A practical instance, 
this, of the necessity for providing fields witih enough elbow-room 
in them for the new motive-power. Good road facilities already 
existed, so that no expense has been incurred in laying out 
new ones. 

Mr. Robinson’s experience extends over seven years. He 
worked a Smith’s cultivator for three years, and then, seeing that 
his neighbour, Mr. Pike (he says), could “ break up his land and 
form a good seed-bed by once going over ” with a Howard culti¬ 
vator, whilst he ^‘was obliged to go twice over his land,” he 
purchased the Bedford implement. The 8-horse engine cost 
255Z:, and the apparatus 250Z., everything included; that is, 505Z. 
The repairs of the apparatus have been a new rope, a few years 
back, costing 66Z., four or five snatch-blocks, and a few rope- 
porters,—say lOOZ. altogether.” The repairs of the engine have 
been between 30Z. and 40Z.; but Mr. Robinson says that, as ^^the 
engine does more other work by fiur than cultivating,” he can¬ 
not put above one-third of cost of engine repairs to the culti¬ 
vating.” The number of acres cultivated in a year is not stated; 
but this proportionate division of these repairs is evidently justi¬ 
fiable when we know that the tackle is us^ solely upon this farm 
of 400 acres arable, while Mr. Robinson states that the engine is 
used to thrash the com of 1000 acres in each year, and he also 
employsit about one day in a forinight to grind com and cut chafil 
The ^ repairs,” then, due to the steam cultivation nf a 400-acre 
farm, during more than half-a-dozen years, have been about 112Z,; 
to which we may probably add a few pounds for light repairs 
done by the blacksmith. The whole of the maintenance may 
have cost say 20Z. a year; the interest upon the cost price of the 
apparatus 250Z., and upon one-third that of the engine 85Z., or 
335Z., at 5 per cent is 16Z. 15^.; the depreciation, at the same 
rate upon the same sum minus the cost of the original rope and 
wearing parts, say upon 250Z., is 12Z. lOs.; amounting altogether 
to 49Z. 5s., which is the whole yearly cost of the machinery for 
cultivating the 400-acre heavy-land farm. This in itself is a 
valuable piece of evidence, although we have not the data for 
making a calculation of the expense per day’s work or per acre; 
because it tells the practical farmer of a similar occupation, that 
investing capital in such an apparatus will be little more serious 
than keeping an extra horse, with all the outgoings that belong 
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to him. Whether the actual working expenses make the steam- 
horse dear or profitable is very easily arrived at. Five men and 
two boys are employed, nearly always by the acre, getting 2^, to 
Z$. per acre, “ and beer.” Of coal, costing 18s. 6rf. per ton, 
7 cwts. per day is the common consumption; though 9 or 10 
cwts. have been burned upon very hard work. As the acreage 
cultivated is 5 to 7 acres per day^ more when the weather is 
favourable,” the coal costs on an average say Is. 6rf. an acre. 
Oil is probably a matter of 'id. an acre. The engine drinks 
four one-horse-loads of water per day; say at a cost of ^d. an 
acre. Removal every third day or so with the steam-hands and 

5 or 9 horsesy occupying two hours^ if to an adjoining field—a 
much longer time if to a distance or if with fewer horses—will cost 
say about 2s. 6A per day, or about M. per acre. The whole 
working expenses thus amount to about 5s. 9c?. per acre. Can 
this be otherwise than wonderfully cheap; “very heavy clay, 
indeed,” steam-cultivated for 5s. 9c?. an acre, together with a 
yearly sum equivalent to little more than the expense that 
would be involved by an additional cart-horse ? It cannot exceed 
what the cost of horse-power tillage would have been: pro¬ 
bably it does not much exceed half, though, not knowing the 
annual acreage steam-cultivated, we cannot positively say. But 
while Mr. Robinson has obviously got into no heavy yearly out¬ 
lay greater than he had before adopting steam culture, look at 
what he is realizing as actual saving and profit. The farm- 
team was 20 horses: seven years’ experience warrants him in 
keeping only 14 now; and ihe banishment of six horses from the 
farm, with a saving of 447. each, lessens the yearly outgoings by 
264/. And this is a small item in the gain; for Mr. Robinson 
has been enabled by the steam-power to substitute beans and 
tares, or other green crops, for bare fallows; he has not increased 
the acreage of his roots, but “ has them better; ” while he “ thinks 
the crops generally have been better,” which he attributes to 
“ more work being done in dry weather in early autumn.” Of 
course, he gets diis yield-bringing early work done, because 

6 horses, that could turn over at most one acre and a half in a 
day, have quitted the field for a machine that rives up and shat¬ 
ters to pieces a deeper staple at the rate of four or five times that 
acreage in a day; or, in other words, which accomplishes the 
work not of 6, but of 24 to 30 horses. For the comparison 
should not be between horse-grubbing and steam-grubbing, but 
between horse-ploughing and steam-grubbing that is Still more 
efiFectual, 

On the subject of a resultant better drainage Mr, Robinson 
^ys, I think clay-land should never be moved at all only when 
dry; but a &tmer cannot afibrd to keep horses to do it while in 
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that state. If the top is moved dry, the air will go far into the 
subsoil, and where the dry air goes' the water will follow, and 
very quickly be down to the drains: the drainage, therefore, must 
be rendereJ more ejQFectual by the steam-cultivation.” As to any 
extra facility for feeding off root-crops, he says, ‘‘ clay-land worked 
in this dry state, with a good manure, would grow the best 
quality of roots; but I think the better you have got your tillh by 
cultivating, the deeper the sheep would tread into the land, and 
partly undo what you have done. I cart half off, that is, the 
biggest and best, eating the remainder on the land.” 

No. 53. Mr. William Lavender, of Biddenham, Bedford.— 
Conclusions drawn from eight years’ experience under thoroughly 
business-like management are quite likely to command con¬ 
fidence, although unaccompanied by very elaborate statistics and 
calculations; and Mr. Lavender’s testimony should have great 
weight, more particularly with that class of critics to whom 
figures “ prove anything.” He occupies 550 acres arable 
(besides old pasture), of which 300 acres are sound turnip-land, 
the rest clay and strong loam; some having a wet clay subsoil, 
and described as “always wet, that will not fly.” Ordinary 
ploughing is done by 3-horse teams. A set of Smith’s tackle 
was bought (we believe) in 1858; consisting of a double-cylinder 
10-horse engine, made by Ruston and Procter of Lincoln, a 
4-wheeled windlass, with “No. 3” and “No, 5” cultivators, 
and also a 7-tined grubber taking 6 feet breadth at once. This 
latter implement is precisely what is lacking in veiy many sets of 
apparatus; but it is essential, in order to get full duty out of the 
engine in light crossing operations or upon light land, whereas, 
in too many cases, the engine is seen wasting her time in play¬ 
ing with a 3-tined fork.” Mr. Lavender informed us that, with 
his wide implement, he was able to ciross-cultivate 20 acres in a 
day; with the “ 5-tiner ” he could manage 14 acres in “ a long 
day.” He has met with no particular breakages, except from 
once running into an anchor. This made the men more careful, 
because their pay is by the acre, and, when anything goes wrong, 
they “ lose time.” The repairs, or wear and tear, are declared 
by Mr. Lavender to be no greater than were incurred by farm- 
horses. We inspected the rope, and the wires appear now only 
about half wora through. Evidently by very careful management 
of the apparatus and a moderate share of work, a heavy expendi¬ 
ture has been avoided ; and this result under piece-work is opposed 
to the experience of many other cases, in which day-work is 
insisted on as necessary for saving wear and tear, as well as pre¬ 
venting the tillage being scamped in depth. The practice here 
is to give the men 2s. 6d., 2s., or Is. 6c?. per acre, for working 
with the 3-tiner, 5-tiner, and 7-tiner respectively. They divide 

VOL. III.—S. S. K 
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the money between them as they please; generally the engine- 
man taking M. a day extra, and the windlass-man 2d. a day 
extra. For each removal Ss. are paid, the shift commonly occu¬ 
pying 2 or 3 hours with 8 horses. 

Twenty horses were formerly kept. Some years ago the 
number was reduced to 14; but Mr, Lavender was obliged to 
increase them again up to 18, the present force, owing to the 
fields lying very much scattered about. The 4-course system of 
cropping is followed, and both a larger breadth of roots and 
heavier root-crops are grown in consequence of steam cultivation. 
No improvement is perceptible in the wheatrcrops upon steam- 
cultivated land; but, of course, with more root-produce, there 
should be a derivative increase in com. No example was adduced 
of steam versus horse tillage in the case of any individual crop. 
Mr. Lavender has never adopted the Woolston trenching-up for 
winter. As to drainage, he told us that the deeper culture 
decidedly makes a dryer layer for sheep. His verdict is that 
*‘all 3-horse land, if on a good-sized farm, should be steamed;” 
and if he were now without a steam-cultivator, he would cer¬ 
tainly buy one to-morrow. 

No. 54. Rev. J. W. C. Campion, of The Manor, Westoning, 
Woburn, Bedfordshire, occupying 500 acres arable, and the same 
area of grass—^hilly land, consisting of stiff clay and strong loam 
—has worked a Howard set of tackle for four years. The 
10-horse engine and apparatus were bought second-hand for about 
500Z.; the repairs are not stated, as they would form no guide 
to what might be looked for with new first-hand machinery. In 
Mr. Campion^s fields, of about 30 acres each, the average day’s 
work, including removals, is 7 to 8 acres cultivated. The five 
men and two boys cost lOs. a day; water-carting, 6s.; oil and 
grease, 2s.; coal, at 15s, per ton, including carriage, costs 15s. 
per day; and a removal, done at once, takes 10 horses, 'which 
is accomplished and steam got up in four hours. The engine is 
employed “ at other times ” in thrashing, but the apparatus is 
never let out. The force of horses has been reduc^ from 22 
before to 16 now. 

Mr. Campion reports lhat the drainage has been rendered 
more effectual by the steam culture, but that he cannot feed-off 
roots any better than before. He has increased the acreage of 
his root-crop, and all his crops, ** with the exception of the wheat 
crop,” have been more productive. 

Very few hindrances in work have been met with, and no 
stoppages when duplicates of the parts have been in possession. 

No. 55. Mr. James Bartlett, of Whitfield, Brackley, North¬ 
amptonshire. The main object of our visit here was to learn the 
practical working of steam culture with Woolston implements, 
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and a peculiar form of windlass made by Mr. Edward Hayes, of 
the Watling Works, Stony Stratford. Mr. Hayes had informed 
us that his machinery has been in satisfactory operation upon 
large farms for more than seven years; among other places, on 
the farms of Mr. Charles Higgins, of Boycott Manor, near Buck¬ 
ingham, and Mr. William Hunt, of Shalstone, near Buckingham. 
The peculiarities of the windlass, and mode of working, may be 
thus described; there are three pulleys (or band-riggers) placed 
between the two coiling-rope drums, the action being stopped by 
shifting the engine-strap on to the middle or “ dead ” pulley, so 
that the engine is never stopped, and consequently there is 
no need for the complication of double-cylinders, and the atten¬ 
tion required for engine-driving is reduced to a minimum. 
Then, no man is required at the windlass, for the stoppage is 
effected by means of a spring and trigger on the windlass, pulled 
by two cords which are laid along die field to the two anchor¬ 
men. When the implement arrives at the end, the anchor-man 
there instantly stops it by slightly checking the cord, and this 
action is so easy that sometimes even a horse setting his foot on 
the cord will suddenly arrest the progress of operations. The 
engine-driver has only to move a handle in oraer to start the 
other drums of the windlass; the braking of the slack-drum being 
effected by a self-acting steam-pressure cylinder and block. It 
appears, then, that Hayes’ method does for the stationary-engine 
system (in one respect at least) what two engines do for the 
moving-engine system; it abolishes the risky work of signalling, 
so that the culture can be proceeded with in foggy weather, by 
dusky twilight, or even by moonlighl^ with perfect safety to the 
machinery. And if expedition be indeed the grand point of 
steam tillage, at certain times of the year this advantage is worth 
looking at, because relays of hands might be provided if neces¬ 
sary, while the steam-horse would not weary ihough never pulled 
up for 14 or 15 hours out of the 24. 

Mr. Bartlett told us that his steam tackle was purchased in 
July, 1862 5 that on the first 100 acres cultivated the work cost 
3s. 6rf. an acre. The 57Z, rope he considered to last over 2000 
acres, which would amount to Ofrf. per acre. His blacksmith’s 
bill, for small repairs, was 6/. 2s. 4d. in 1862; 17Z. 4s. 4^ in 
1863 (including an alteration of the snatch-blocks) ; 21 10^. 9d. 
in 1864; and 81. 7s. 8d. in 1865. Hayes’ lOOZ. windlass has not 
cost a penny in repairs, and is now in good order. Mr. Bartlett 
gives his engine-man 3^. a day; the anchor-men 2s. each ; plough¬ 
man 2s. per day; and two boys Is. each, the wages of ordinary 
farm-labourers being 10s. a week. The rate of work is 5 acres a 
day with the 3-tined cultivator, and 8 acres with the 5-tiner. 
The soil is a stiff clay, taking 3 or 4 horses to plough a furrow 5 
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or 6 indies deep; tihe fields average 27 acres, and tolerably 
level. Removal takes 8 horses about 3 hours. The coal burnt 
is 10 cwts. a day, at 20s. per ton. The engine does the farm 
thrashing: if the cultivator is let out on hire the charge for 
cultivating and crossing is 20s. per acre. 

Another form of windlass, presenting considerable advantages 
in stopping, starting, and braking, is made by Messrs. Tasker, of 
Andover. We regret that we were unable to see one, as we 
had intended, working for Mr. James Rawlence, of Bulbridge, 
Salisbury. We understand that several are in operation in lhat 
neighbourhood. 

No. 56. Mr. Thomas Revis, of Olney, Buckinghamshire, 
occupies 800 acres arable, of loam clay and gravel, on a subsoil 
of clay and chalk stone; most part of the surface level, and fields 
squared and fences straightened, so that the inclosures vary from 
20 to 60 acres each. 

Seven years ago Mr, Revis purchased a 10-horse engine, made 
by Hayes, of Stony Stratford, for 300Z., and a Howard tackle for 
170/., making 470/. The implements used are a Bedford culti¬ 
vator when the land works kindly,” and a Woolston cultivator 
“ when very dry.” The repairs, &c., have been—a new rope for 
70/.; porters, &c., lOi ; and a few incidentals.” The working 
expenses, are — for labour, 5 men at 2s. 3rf. each; one man, 
Is. lOi (fetching water and oiling); and two boys at lOd. each. 
The water-cart, 3s., fetches water from field-wells or ponds. 
Removal takes 6 horses for half a day “ when it is on the same 
farm,” Coal is burned at the rate of 10 to ] 2 cwts. per day, at 
17s. a ton; oil may cost about Is. The average work done is 6 
to 7 acres cultivated in a day. 

T^e apparatus is not let out, but occasionally lent to Mr. 
Revises son, and to his tenants. In winter the engine drives a 
pair of 6 in. stones, grinding corn at the rate of 10 quarters in a 
day, and at the same time works a large cha£P-engine, cutting 300 
qrs. of chaff in a day, 

Mr. Revis has not diminished his team force, as he has a good 
deal of carting to do—^for building, repairs, &c., for his tenants 
—for which purposes he employs his own horses. 

A great advantage is found in the improved drainage after 
steam culture. The 4-course rotation is followed—turnips being 
grown on the ^avel and loam, and vetches, eaten oS^ upon the 
clay ; but turnips are not attempted upon the veiy strong land. 

Mr. Revis says, ‘‘ I think that the crops are improved by steam 
cultivation. No person’s look better than mine this season 
(1866); I fallow for barley after tares, and sow 3 cwts. of guano. 
When not dunged for tares, the land, after the barley, is farm¬ 
yard-manured for beans; and for turnips, 12 loads of dung are 
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applied, with 2^ cwts. of superphosphate/’ So that, if good 
crops are grown, steam should not have all the credit. He 
further says, “ I use my apparatus more particularly after harvest, 
to cultivate 100 acres of bean land for wheat; if I kept it 
for no other purpose, I would not be without it; I could not 
have put in my wheat last year but for the steam-cultivator/’ * 

No. 57. Mr. Jabez Turner, of Haddon Grange, Yaxley, 
Huntingdonshire. Experience of second-hand ” apparatus can 
hardly be given with fairness either to the manufacturers or to 
the subject of steam culture itself, because the real value of the 
machinery at starting is of necessity a very arbitrary and uncer¬ 
tain item, depending upon the management or mismanagement 
it may have undergone from the first purchaser. However, that 
even second-hand ‘‘ sets ” are not always fearfully expensive in 
the matter of repairs, does appear from numerous examples, 
among which we have the case of Mr. Turner, We did not 
visit his farm, but gather the following particulars from his 
answers to the Society’s schedule of queries. 

The occupation comprises 285 acres arable, and 145 of grass; 
60 acres of the arable being very hilly. The soil is a strong clay, 
with limestone intermixed, having in parts a subsoil of very 
strong clay. The fields lie well for steam cultivation, averaging 
about 23 acres each; some alterations have been made by 
throwing the smallest inclosures together, but, with the exception 
of these cases, it has not been necessary to make new roads or 
alter headlands. In 1862 Mr. Turner bought a second-hand set 
of the Woolston tackle (manufactured by Howard of Bedford), 
together with a Fowler’s small plough, and a second-hand 
10-horse engine made by Horsfield of Leeds, The price of the 
engine was 150Z., to which must be added 15Z. in repairing, 
making 165Z. The second-hand tackle cost 155Z; the plough, 
65Z.; and a length of new rope, 25Z.; altogether 245Z., or a total 
of 405Z. for the whole. On first commencing, the hindrances 
were frequent from breakages, but as all the land has now been 
subjected to the plough or cultivator, and is becoming more 
level, the stoppages now are very few, excepting the delays 
from unsuitable weather. The ordinary wear and tear is stated 
by Mr, Turner at 12Z. per annum, and, adding 5 per cent, 
interest upon the prime outlay, and 5 per cent, upon somewhat 
less than the whole outlay, for depreciation, say 36Z., the yearly 
cost of the machinery will be 48Z. The number of days’ work 
in each year has not been taken account of, but during 1865 
the engine was at work on the farm for 91f days; perhaps 

♦ In the wet autumn of 1866 I sowed my wheat broad cast, cultivated it with 
Howard’s implement harrows, picked it afterwards, and the wheat comes well.— 

T. E. 
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we may put the cost of the machinery at IO 5 . a day’s work. 
The engine does all the thrashing, corn-grinding,^ and chafiF- 
cuttmg at home, but no work ofiF the farm. The daily working 
expenses in the field are as follows—^half a ton of coal, in a day 
of 10 hours, costs 7s. 6d., and oil Is. A boy with the water-cart 
leads water from a brook or from ponds; though in several fields 
it is practicable to place the engine close to the water—say 4s. 
for this item. The engineer has 3s. 6d., and the windlass-man, 
two anchor-men, ploughman, and porter-man, 2s. each, making 
13s. 6d. When not cultivating, they are employed at ordinary 
farm-work. Removal, for a moderately short distance, occupies 
4 men and 8 horses for about 4 hours, and allowing for a shift 
every fourth day, the cost would be about 3s. upon each day’s work. 
The working expenses are thus about 29s. per day; the total, 
with cost of apparatus, about 39s. per day. When a full day’s 
work is done, and no ‘‘stoppages” occur, 4 acres are ploughed 
or “ dug,” or 7 acres cultivated. This is a low rate of perform¬ 
ance, making the tillage correspondingly dear; that is, 5s. 7d. an 
acre for cultivating, up to ’nearly 10s. per acre for ploughing. 
Nevertheless, on Mr. Turner’s heavy soil the advantages of 
steam-power husbandry are great enough to tell in favour even 
of work far from being so expeditious and cheaply executed as 
we find it in many other cases. For, instead of 14 horses, only 
9 are now kept; and the annual saving in the keep, maintenance, 
attendance, tradesmen’s bills, implements, &c., for 5 horses, 
taken at 44Z. per horse, must amount to more than the whole 
yearly outlay upon steam tillage. Whether or not it could be 
done at a cheaper rate, it costs altogether no more than the horse- 
work which it has superseded. 

As to actual benefits, Mr. Turner has increased the acre¬ 
age of his root-crops, growing and feeding-off roots where pre¬ 
viously the system had been to dead-fallow every fourth year. 
His crops generally are also more productive; though this is 
not entirely due to the mechanical tillage, seeing that much 
artificial food and manure have been used for years, doubtless 
with fertilizing effect. 

The drainage of this heavy land is “ certainly more effectual/^ 
while, “in an ordinary dry season,” says Mr. Turner, “root crops 
can now be eaten off where, without steam, they could not be 

No. 58. Mr. Owen Wallis^ of Overstone Grange, North¬ 
ampton. Mr. Wallis—occupying a home farm of 375 acres 
arable, with 28 of pasture, and also a large grazing farm at a 
distance—has had five years’ experience of steam cultivation. 
The soil of the largest part of the farm is a clay-loam, with a 
subsoil of calcareous clay—a drift-clay, containing flint and 
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other pebbles and small fragments of chalk; four large fields 
are of stiff clay; some of the land has clay-and-sand veins, 
which are noted for being “ either all bricks or all mortar 
and a portion of the farm is of a lighter description, adapted for 
turnip as well as bean growing. There is very little stone to 
interfere with the progress of the implements or to grind the rope. 
The surface presents gentle slopes, without being steep or hilly 
in more than two or three fields, and the enclosures are large, 
having been squared and fences straightened some time before 
steam-ploughing was adopted. In some fields an exchange of 
property has enabled a straight fence to be struck, in place of a 
most crooked boundary; and old parish bounds and the sites of 
grubbed-up hedges are seen across several of Mr. Wallis’s fields 
by the big timber-trees still left standing in line in the middle of 
green crops and stubbles. Were it not for these remnants of 
the forest primeval,’’ this farm would be splendidly laid out for 
steam tillage; as it is, we know from experience in similar 
situations, that many plough-skifes must be broken in the course 
of a year against the huge roots of these field-trees; and the 
necessity for going at a snail’s pace when under their shadow, 
and shifting the ropes twice at each tree, must lose the engine and 
men a great deal of precious time. We observed, too, that while 
Mr. Wallis sides up his thorn-fences to perfection (topping, how¬ 
ever, only in the winter, so as not to weaken the growth by cutting 
away too much green) many of the fences are over-crowded with 
timber—^a state of things eminently mischievous, we should say, 
to the tenant, and of no earthly advantage to the proprietor, seeing 
that the trees are damaging one another, and the felling of one- 
half would both enhance the picturesque effect and promote the 
growth into profit of the remainder. Perhaps we may be per¬ 
mitted to name here the example of XiOrd Leicester, whose practice 
is to sell injurious hedge-row or outstanding timber to his tenants 
at below market-price, with an order for immediate cutting-down. 

At the Leeds meeting, in 1861, Mr. Wallis purchased a Fowler 
14-horse engine, cultivator, and plough, with drag-harrow to work 
at the side; and added a rope-carrier,” or light 4-wheeled car¬ 
riage, with reel upon it, made by Amies and Barford, of Peter¬ 
borough, which he finds very handy in removals, and for taking 
care of the most costly wearing-part of the tackle. Elaborate book¬ 
keeping has not been pursued with respect to the steam tillage, so 
that we can record only the experience and results as they appear in 
the long run. The engine is used entirely in field-work, an old 
portable doing duty with the thrashing-machine, &c., and no steam- 
culture has been undertaken off this one farm. The ‘‘ road-gear ” of 
the engine has stood well; no difi&culty or special delay has arisen 
with the anchorage, the implements, or “ slack-gear;” and only 
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a very few new clips ” have been required on the drum. Between 
300 and 400 acres have been grubbed or ploughed each year, say 
nearly 2000 acres in the five years, and the renewal of rope has 
amounted to only 650 yards; the remaining portion of old rope is 
still working, and the 650 yards of new is, in our judgment, about 
one-fourih worn. The consumption of rope due to the 2000 acres’ 
work would appear to be about 900 yards’ length, or say about 
Is. per acre. The daily performance is 6 acres with tibe digger 
or the plough, and 12 acres with the cultivator, the coal burned 
being 15 cwts. per day, at 155. per^ton. The water is carted 
from a brook, or from the homestead, as most convenient. 

To shift the whole machinery from one field to another generally 
occupies 4 horses and the steam-hands for three hours. 

On the principal part of the farm a 5-course rotation of cropping 
is adopted, that is to say, (1) turnips, (2) wheat, (3) barley, (4) 
seeds, (5) wheat; or else (1) turnips, (2) oats, (3) wheat or barley, 
(4) seeds, (5) wheat. The steam-work embraces “ smashing up ” 
all the wheat-stubble for the fallow-crop or for the barley—the 
preparation for roots consisting of “ three times over ” widi the 
cultivator or the plough, while the seed-bed for barley is worked 
twice. When clean, the land is broken up by the digger 
when any twitch has to be eradicated, the cultivator is the first 
tool employed. Then, farther, a portion of the seeds (layer or 
aftermath) is ploughed by the engine for wheat; the remainder being 
ploughed, as usuaJ, by horses. And Mr. Wallis makes admirable 
steam-ploughing with the shallow furrow slices requisite for 
a wheat seed-bed by driving five 8-inch wide instead of four 
10-inch wide furrows—thus obtaining the right proportional 
dimensions for neatly turning work only 5 inches in depth; 
and the drag-harrow hung beside the plough reduces to tilth, 
without the trampling of horses’ hoofs. By a judicious applica¬ 
tion of steam-power husbandry, the fallow-break, at first starting, 
was cultivated only 6 or 7 inches deep; whereas now, the digger 
is put in 9 or 10 inches; and this cautious and sensible method 
of procedure has undoubtedly avoided many of the disappoint¬ 
ments which have overtaken some adventurous steam-ploughmen 
before they began to realise the wondrous profits they had ex¬ 
pected, 

^ Mr. Wallis’s turnip-crops are certainly very fine, and his prac¬ 
tice is to feed off about three-fourths—the other quarter being 
carted to the homestead. One field of rape was shown us, part 
of which had been steam-tilled and the other horse-ploughed: 
the plant was small and somewhat foxy ” on the latter part, 
but very thick, high, and luxuriant on the “ steamed ” portion of 
the land. We had the pleasure of walking over good farm, 
well donethe stubbles being strong and the whole farm remark- 
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ably clean, excepting only one “ close,” a little grassy, and tibis is 
a wheat-stubble, the seed-bed for the wheat having been ploughed 
5 inches deep by steam-power, after one year’s rye-grass. On 
the four fields of clay soil green crops have been a gain entirely 
due to steam cultivation—taking the place of bare fallow in a 
4-course rotation, which brings beans and clover every eighth 
year. Mr. Wallis has not greatly reduced his stock of farm- 
horses, the 14 he used to work being now lessened by 2 or 3. 

The drainage of the farm was formerly accomplished by bundles 
of wood tied up and buried some 18 inches deep, and this sort of 
work stood (in some places) for 25 years. All is now well drained 
with pipes at an average depth of 4 feet, that is, varying from 
to 4J feet; the old broad high ridges have been gradually lowered, 
and now “the water sinks away better ” after the steam-work than 
after horse-ploughing. 

No. 59. Mr. John White Pell, of Manor Farm, Stanion, 
Thrapston, Northamptonshire, occupies 500 acres of arable and 
225 acres of pasture, principally a strong clay soil upon a subsoil 
of limestone and clay. The surface is generally level, in fields of 
about 20 acres each, a little altered to suit steam cultivation. 
His apparatus, consisting of a lO-horse portable engine, by 
Bultin, of Northampton, and a set of Howard’s tackle, with a 
3-tined and a 5-tined cultivator, cost 470Z. in the year 1861; the 

additions ” since have been one new rope, at 60Z., and the repairs 
very light, Mr. Pell having met with “ no bad accidents so as 
to require anything more than ordinary replacement of wearing 
parts. The machinery is worked about 55 days in a year, a 
small part of its time being spent upon three neighbouring farms, 
doing a few days’ contract work. This has amounted to only 
30 acres worked twice over (that is, 60 acres of grubbing alto¬ 
gether), at a charge of 22s. per acre. The engine is used for 
thrashing, grinding, cutting chaff, and pulping roots. 

The hands required are 5 men and 3 boys, at 15s. per day; 
and these, when not cultivating, are employed at ordinary work 
upon the farm. The water is supplied by a water-cart and one 
horse; the oil costs Is. and the coal (at 16s. per ton) costs 12s. 
per day. Moving the tackle and setting down to work again is 
accomplished in hours, by the aid of 9 horses and 5 men. 
The average work done per day amounts to 7 acres of deep 
grubbing. Having been unable to visit Mr. Pell and make our 
own inquiries, we can form only a very rough estimate of the 
outlay and return in his case. Fifty-five days’ working expenses 
(including removals) appear to be something like 116Z. a year; 
interest and depreciation, at 10 per cent, on the whole prime cost, 
47OZ., would be 47Z. The engine (which cost 270Z. out of the 
%vhole 470Z.) does so much other work, that we shall not favour 
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the steam culture if we set off this work against the repairs,” 
which are not stated; and we have thus a total expenditure of 
about 163Z. 

Mr* Pell formerly kept 18 horses. The steam-engine has dis¬ 
placed four of them, and therefore the saving, valued at 447. per 
horse (for which refer to the opening of this Report), just about 
meets the outlay incurred by the steam-cultivator. 

The gain consists in a better drainage of the heavy staple con¬ 
sequent upon breaking up the panny subsoil, in a considerably 
increased acreage of root-crop, and a better grown and larger 
root-produce per acre; though Mr. Pell has not found any greater 
facility than before in feeding-oflf by sheep. More roots have 
necessarily brought more stock and more manure, resulting in a 
larger yield of com. In fact, Mr. Pell is of opinion that, by the 
introduction of steam tillage, his grain-crops have become more 
productive to the extent of 6 bushels per acre more than they were 
before. Such handsome results having accrued, it matters very 
litde whether or not the steam tillage costs a few pounds more 
than the old horse tillage which it has displaced. 

No. 60. Mr. John Walker Watts, of Orlingbury, ' Welling¬ 
borough, Northamptonshire. Leaving the Nene valley at Wel¬ 
lingborough, and passing through an undulating district of rich 
pastures, with clay-banks or oolite stone in the road-side cuttings, 
and with brick-and-tile yards on either hand, we found the pretty 
village of Orlingbury. Here resides" A. A. Young, Esq., who, 
having had a Fowler steam-plough in partnership with Mr. Watts, 
has now given up both land and implement into the hands of the 
latter gentleman. Mr, Watts occupies 570 acres arable and 400 
acres grass—^the soil for the most part an exceedingly strong poor 
clay, upon a tenacious clay subsoil, but with occasional patches of 
red land of a much kinder and more productive quality. The sur¬ 
face is hilly, presenting many rather steep inclines, the elevations 
in many of the fields preventing portions of one headland from 
being seen from the headland opposite, thus rendering needful 
very smart practice with the steam-plough signals. Considerable 
clearances have been made of bushy hedge-rows, the inclosures 
now averaging about 30 acres each; and though no new roads 
have been formed, the headlands have been straightened to facili¬ 
tate operations with the engine and travelling anchorage. One 
field of 65 acres has been shaped out of six inclosures, of which 
the fences have been “ stubbed up f and though still of a long and 
most irregular figure, in spite of the give-and-take straightening' 
of a water-course, the principal part of the area is tilled from two 
straight engine ways, while small angles are left to be finished up 
by horses. 

The tackle was purchased in October, 1861, consisting of a 
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14-horse Fowler engine and anchorage, &c., with a 4rfurrow 
plough and a 7-tined cultivator, the cost being 945?. The culti¬ 
vator is more worked than the turnover-plough, the principal em¬ 
ployment of the engine being to smash up stubbles in autumn and 
cross them in preparation for green crops or fallow. When the 
land is clean, the plough with the digging-breasts on is the best tool 
for ^is autumn work, to be followed by the cultivator crosswise in 
spring. With steam usually at 80 lbs. pressure, and with a con¬ 
sumption of 10 to 12 cwts. of coal per day, the work done is 5 or 
6 acres of ploughing or digging, or 8 up to 11 acres of grubbing- 
with the balance-cultivator. The labour includes the engineman 
at 35. per day, ploughman 25. (the common wage of the district), 
anchorman 25., and two boys at I 5 . each; added to which is a 
bonus of 6d. per acre, divided among all the hands. These men 
are at ordinary farm work when the engine is not going. The 
water is carried from near the homestead at a cost of about Bs. Bd. 
a day, that is, by one horse and a lad paid I 5 . per day—the work 
being light because the water-cart is fitted with a pump and hose. 
The cost of oil is about I 5 . 6d, a day, and the coal (costing 125. 6d. 
a-ton at a station 3 miles off) may be reckoned at 85 . 6 d. per day. 
Removal is effected by the water-cart horse, another extra horse, 
and the men and boys engaged with the tackle, in about four 
hours—the engine being self-travelling, with a man to steer. If 
four horses are employed the shift can be done in three hours. 
The repairs have cost on an average about 45?. per annum for 
plough and cultivator shares, porter-wheels and pulleys, and 
repairs to the engine (which we shall presently explain), and to 
the anchorage, plough, and cultivator 5 besides about 20 t a year 
for wire-rope. 

Mr. Watts does not make a practice of letting out the appa¬ 
ratus, but has worked for a few friends: in July or August, for 
instance, he cultivated 72 acres once over, and at a deplh of 
9 inches, for the contract price of 135. 4rf. per acre, the farmer 
finding coal and water, and sending the machinery home. A 
detailed statement of the acreage done during the five years is 
not forthcoming, Mr. Watts having tired of keeping elaborate 
statistics without practical benefit to himself; but the following 
is the account for 1866 from April to harvest, representing a 
half-year’s operations. The apparatus was engaged for 5 days in 
April, 16f days in May, 6 ^ days in June, 17 days in July, and 
9f days in August,—in all 55 days; during which time 13 acres 
were ploughed, and 374 acres were cultivated, the machinery 
having travelled also 48 miles. The outlay for labour was 
31?. 145.; this includes, however, only a portion of the water¬ 
carting, as a considerable share of the tillage was contract-work. 
The coals burnt were 33 tons, at 145. 6 c?., amounting to 237. 185 ., 
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and the expense of oil was about 4Z. 85 . The smiths’ bills 
came to 4Z. 2$,, and the Leeds invoices for points, wheels, &c., 
amounted to 7Z. The wear of rope Mr. Watts has found to 
average about 25 per cent, per annum upon its prime cost, 84Z.; 
say for half a year, lOZ. 10s. Interest and depreciation are wholly 
chargeable upon the steam tillage, because, having a small port¬ 
able engine for thrashing, &c., the 14-horse engine is seldom, if 
ever, set to anything but its legitimate employment. On 945Z., 
a charge of 5 per cent interest per annum for half a year is 
23Z. 12s. 6 rf. Depreciation, at the same rate, upon say 800Z, 
(a portion of the apparatus) is 20Z. And summing up all these 
items of expenditure, we have a total of 125Z., being at the rate 
of 2Z. 5s. 6 rf. per day; or 387 acres were steam-cultivated at a 
cost of 6 s. 6 rf. per acre. With the addition of water-carting in 
the contract-work, and a slight increase in the item of repairs, 
which in a course of years have been at double the rate due 
upon that particular half-year, the extreme cost would probably 
be a few pence above 7 s. per acre; and this is for deeply and 
thoroughly breaking up, at an average of 7 acres a day, land on 
which four horses are needed to plough three roods a day 5 inches 
deep. This is an extraordinary, but soundly-made, estimate of 
results,—steam-power at 7 s., against horse-power at 16s. per 
acre. 

Mr. Watts having latterly kept no statistics of the acreage or 
the number of days’ work in each year, we cannot say what his 
annual expenses and performances actually are; but, taking the 
above half-year's statement to represent (which Mr. Watts thinks 
it does) about half the work of a year, the annual totals will be 
between 700 and 800 acres tilled at an expense of about SOOZ. 
A considerable proportion of this work (but the precise quantity 
not given) is done at a profit, for a certain price agreed upon; 
and that the remainder, executed upon Mr, Watts’ own farm, is 
more than paid for by his saving of horse-flesh, is very evident 
from the following estimate. The farm having been enlarged at 
the time when steam culture was adopted, ihe number of horses 
formerly kept will not serve for comparison: the proportion of 
horses due to the present extent of arable, according to the usual 
practice of the district, is 20 or 22 ; and, allowing for certain 
estate-work done for the squire, the present force is 13 or 14 
horses. Seven or eight horses saved, at 44Z. a year each (the 
figure adopted throughout this Report), more than cover the 
whole sum yearly expended in steam cultivation; and then, by a 
considerable share of the work thus paid for, Mr, Watts earns a 
good price per acre from his neighbours. 

, The effects upon the farm may be thus epitomized:—^Broad 
lands—common to the district, but not thrown up very high— 
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have been gradually reduced to the flat, without injury to crop¬ 
ping, and without materially affecting the drainage excepting 
that this is now “ more effectual,” The land is all pipe-drained, 
and water does not stand on the surface after the heaviest rains— 
though this drenching season has shown it in one spot on the 
farm. It should be named that the average annual rainfall of this 
locality is the moderate one of about 25 inches. Although the 
drainage may be said to have improved, rather than the con¬ 
trary, Mr. Watts finds that the deeper staple makes a worse lair 
for feeding off green and root crops by sheep. 

The ability to work this strong land at the best time—that is 
in dry weather and in autumn—has given a generally-increased 
yield to the crops; though 6 or 7-inch deep ploughing has been 
found to be 2 or 3 inches too deep for wheat-seeding, and loss of 
yield has been experienced where it was practised. A still 
greater gain than the augmented produce per acre has been a 
larger acreage of cropping grown. Not a greater breadth of 
roots; because Mr. Watts does not get his best grain-crops after 
them: but he has more com and less fallow,—the usual 4-course 
system of the neighbourhood being modified to a 5-course by 
taking two white-straw crops together. 

We made inquiries as to the special nature of the repairs, 
breakages, &c. Mr. Watts reports that the clipping-pieces on 
the drum have held good through all the work; he has re¬ 
placed some of them, but has had nothing like a complete new 
set; and there is no excessive grinding or damaging of the rope 
by their action even in the hardest pulling. Many of the small 
stoppages which arise in the course of a day, he attributes to 
occasional troubles with the slack-gear on the implement, from 
inattention in keeping the pitch-chains tight, from dirt or pebbles 
getting into the ratchets, the spiral springs, or the bearings ; and 
so on.* Would it be advisable to box-in this portion of the 
apparatus? No objection whatever has been found against so 
heavy a motor as a 14-horse self-travelling engine in this hilly 
clay-district; the employer being careful not to take it out when 
the weather is utterly unsuitable. Indeed, Mr. Watts is so 
satisfied on this point, that he has procured another engine, and 
is altering the present one for vrorking on the double-engine 
system. 

Two items of expense in the case of this tackle—one arising 
from a faulty principle of construction now abandoned by the 
maker, and another fi:om ignorance or mismanagement on the 
part of the men at starting—it would be unfair to charge as part 
of the regular cost of steam cultivation. Mr. Watts* “ breakages” 

* The double engine will remove all difficulty about slack rope-gear.—T. \V. . 
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consist in having strained the slanting shaft” belonging to the 
road-gear ” on the engine; and this twice over. But a much 
stronger shaft being since put in its place, the engine travels up 
or down hill, over jolty or deep soft roads, without any difficulty 
or casualty. The other accident occurred to a 450-yards’ length 
of rope, from the men improperly unwinding the new coil. This 
should have been done (as all steam-plough men are aware) by 
laying a cart-wheel down upon the ground, fixing a stake upright 
through the hob, laying the coil of rope on the wheel, and then 
another cart-wheel over the coil, inclosing it like cotton between 
the two flanges of a reel, the whole running round like a swivel 
when the rope is led off. By ignorantly “undoing” the new 
coil without thus holding it down, and by attempting to unwind 
it without making it rotate, the men necessarily gave it a twist 
for each coil taken off; the rope flew into curls, got “ kanked,” 
and consequently at each “ kank ” the wires were injured, and 
soon wore through in crossing over the rollers of the rope-porters. 
Of course spoiling a rope in this way ought not to be heard 
of among steam-ploughing risks and casualties. 

No. 61. Mr. F. Eddison, of North Laiths, Ollerton, Not¬ 
tinghamshire, has a Fowler ^Mouble-set,” consisting of two 10- 
iorse engines, with winding-drums, working a 4rfurrow plough, 
7-tined cultivator, and harrow. The purchase was made only in 
March, 1866. The farm is partly of red clay, and partly of 
strong soil, with stony gravel bottom; 306 acres arable, with 
108 acres grass; half the surface hilly, and in fields averaging 
15 acres apiece. The cultivator does about 16 or 17 acres in a 
day of 10 hours; the coals burned being 5 or 6 cwts. by each 
engine, or 10 to 12 cwts. per day, at 15s. per ton. Water is 
fetched by horse and cart from a stream, ^e hands include 
three men and two boys; wages, 20s., 18s,, 15s., 10s., and 6s. 
each per week. In removal, of course, the engines are inde¬ 
pendent of assistance; and one is moving, and the other ready to 
move, as the last bout is finished. The apparatus worked on 
seven other farms, within the first spring and summer, cultivating 
about 200 acres, at 8s, 6d. to 12s. an acre—the farmers finding 
coal, porter-boys, and board and lodging for the men. The 
former force of 16 horses is reduced to 8 now. 

No. 62. Mr. Henry Hemsley, of: Harlaxton, near Grantham, 
Lincolnshire, occupies 332 acres of arable (besides 154 acres of 
pasture); 114 acres being a white heavy clay, and 218 acres a 
deep “ creech ” or oolite soil, upon blue lias. The clay part is 
in fields of about 14 acres each; the tumip-land in 30-acre 
pieces, having been enlarged, and many old crooked fences 
grubb^, and others planted straight, for facilitating steam culti¬ 
vation. He used to keep 12 horses, now 8; thus saving (on our 
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estimate) 176?. a year. The drainage has been much improved 
by steam cultivation, the clay dries sooner; and Mr. Hemsley is 
quite satisfied with having the surface flat, that is, without ridge 
and furrow; however, most of the fields have a good natural 
slope. He has no dead-fallow now; getting tares and other 
sheep-feed (but not attempting root-crops on the clay), and occa¬ 
sionally a second white crop is taken; which was not allowed 
under the old system. On the turnip-land he now gets two 
white corn-crops after the roots, then seeds eaten with cake, next 
wheat, and lastly, barley; a very heavy course, requiring a great 
deal of cake and artificial manure to keep the soil in condition. 
He does not report any special augmentation in the produce of 
roots, but says that a general increase of yield marks his crops, 
and that he believes steam cultivation, which means better cul¬ 
tivation, to be the cause.” 

This season Mr. Hemsley has done little cultivating, but (on 
November 10) had just drilled two fields of wheat upon early- 
steam-tilled clover-lea, that he could not have got in at all if it 
had been left for horse-ploughing. He averred to us that he 
‘‘would give a thousand pounds rather than farm without a 
steam-tackle;” and considers that “sixpen^orth of coals does the 
work of one horse.” 

In March, 1861, Mr. Hemsley bought a Tuxford and Sons^ 
10-horse portable, and a Woolston apparatus made by Howard; 
consisting of a windlass, &c., a cultivator, 2J feet wide, another, 
4 feet wide, and a dxag, 5J feet wide; the engine costing 278?. 9^., 
and the tackle (“second-hand,” with a new rope) 133?. 15s., to 
which was added a new 13-tine drag, 10?.; making ihe whole 
prime cost 422?. 4s. The total cost of repairs for 5 years has 
been,—on the engine about 27?,, and on porters, cultivators, new 
shares, windlass, a^es, &c., 35?. 10^.; or, accurately, 62?. 12s.; 
or 12?. 10s. 5{?. per annum. The apparatus has not been let out; 
but the engine thrashes, grinds, and cuts chaff occasionally. The 
cost of coal (at 16^. per ton, including 3 miles* cartage) is Is. 
a day. One gallon of oil serves for 12 days; equal to 5d. per 
day* The water, 350 gallons per day, is carted a quarter of a 
mile, on an average, by an old horse, worth 2^. 6d. a day. The 
engine-man has 2^. 6d. a day; two anchor-men, 2s. Zd. each; 
windlass-man, 2s. 8r?.; ploughman, 2s. 6c?.; porter-boy, Is. 2d.; 
and water-boy, Is. 2d.; amounting to 14s. Id. per day; no work 
being done by measure. When not steaming, the engineer is 
employed in shoeing and general smithes work at the farmstead, 
and the other hands on the farm. A removal takes 4 horses to 
the engine, 2 to the windlass, and 2 in carts with the porters, 
anchors, &c., if ail the tackle is moved at once; and the time 
occupied is two to three hours, according to distance. The dif- 
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ferent sized cultivators and the drag get over acres, 7 acres, 
and 9 acres respectively, of very stiff work, Mr. Hemsley, 
coming to the same conclusion as many other “steam” men, 
does not mean to trust any longer to one sort of implement only, 
and intends “purchasing a plough very shortly.” His year’s 
work occupies 93 days. No account has been taken of hin¬ 
drances from weather, as he works only when it is dry; but last 
autumn he lost about 10 days “ from the engine.” 

No. 63. Mr. Edward Paddison, of Ingleby, near Lincoln, 
occupies 520 acres arable, and 200 acres of grass land, all pretty 
level; “ Ingleby Farm,” consisting of heavy loam upon a clay 
subsoil; while “ Branston Farm,” on Lincoln Heath, has a stony 
and sandy soil. The steam tillage is mainly practised upon the 
former; the apparatus being a Fowler 14-horse set, with plough 
and cultivator, purchased in April, 1866, for a total outlay of 
950Z. The fields are principally of 18 and 20 acres each, and 
smaller inclosures are being thrown together. Only the cultivator 
had been Used at the time of Mr. Paddison replying to the 
“ schedule of queries,” and the work done was from 7 to 15 acres 
in a day, according to the depth and diflBculty. Three men and 
three boys, at 11^. a day, for the force, work the tackle; water is 
carted by one horse wi& a man or boy. Shifting takes 8 horses, 
for about 2 hours. The fuel consumed is half to three-quarters 
of a ton of coal, at 13s. per ton. 

Mr. Paddison had let out his apparatus on two farms, and 
cultivated about 60 acres twice over for 17^. per acre. He 
intends setting the engine to grind and cut chaff No difiSculty 
has been experienced in getting labourers to work the steam- 
plough ; the engine-man is the farm-blacksmith, and the others 
are ordinary farm hands. The clay farm used to require 14 
horses, and now Mr. Paddison thinks that 9 will be sufficient. 

No. 64. Mr. J. R. Ealand, of Aisthorpe, near Lincoln. 
Seven miles north of Lincoln, on the western edge of the 
“ Heath” or “Cliff,” or oolite-limestone range, and looking over 
the valley of lias-clay and boulder-drift toward the Trent, we 
find Mr. Ealand’s residence; his farm of 700 acres arable, and 
180 of old pasture, being one-half on the Heath and the remainder 
in the Vale. The hill fields have a good loam soil, being what 
is called “ first-rate Cliff,” with a deeper staple than is commonly 
found over the limestone; the largest part of the fields in the 
Vale consist of heavy blue clay, with brown clay under it, or in 
some places gravel, and round boulder-stones occur amongst the 
clay. The other portions of the Vale fields are of heavy loam. 
Ploughing used to be done 7 inches deep for fallow, with 3 
horses, or with 4 horses on the heaviest land; shallower work for 
wheat. Six ploughs, with 6 men, 6 boys, and 18 horses, turned 
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over less than 5 acres a day, but the work was beautifully done ; 
the cost, 13s. or 14s. per acre. The lands, never very high- 
backed, were levelled before steam culture was begun, and all 
well drained, 4 feet deep, at 8 or sometimes 9 yards apart. The 
clay land was laid flat gradually, and has been so for several 
years, yet, in spite of the present wet season, no water whatever 
has troubled them—the yearly rainfall here averaging about 
25 inches. The fields also were squared, the fences made 
straight (which is most important), trees cleared away, and the 
inclosures made to average 30 acres each. This farm (Mr. 
Ealand’s own property) lies remarkably well for steam tillage ; a 
good public road dividing it • into two portions, with a stream 
flanking the road, so that the engine can traverse alongside of 
(or not far from) the brook; and, when required, a man can 
water the engine by bucket, without the help of horse and water- 
barrel. 

In April, 1865, after two years* experience of hiring a steamy 
plough, Mr. Ealand purchased a 14-horse Fowler engine (a 
traction and self-steering engine) for 614Z., with 4-furrow plough, 
97/.; 7-tined cultivator, 70/.; anchor, 55/.; rope, 84/.; porters, 
25/.; and water-cart, 25/., making a total outlay of 970/. Mr. 
Ealand*s ‘‘repairs” for a year and a half have amounted to 
10/. 15s., which included the renewal of the large wheel of the 
anchor, and some smaller matters. The engine does all the 
heavy work pf the farm (including a little on the Heath, but 
mainly in the Vale). Jh 1866 it did 70 days* work of cultivating, 

^ ploug];!dng, and digging before harvest, and tilled about l60 adres 
Afterwards, besid^ being 54 days in thrashing com,—^which, he 
says, saves him' 55/. a year. The engine never goes out for 
hire; for, havipg tjjed his tackle fairly and carefully, Mr. Ealand 
says he will M set to the roughest and hardest work that 
farmers cannot do with their horses, and it ^biidd be of no use if 
he could not earn 51 a day. The hands that work the tackle 
are four men and four boys, paid by the day, namely—engine- 
man, 3s. 6d. ; ploughman, 2s. 9d. ; anchor-man, 2s. €d.; water- 
cart-man, 2s. 6d.; and the four boys 7d. each—plus a little beer, 
given oifly in hot weather. Four boys are used in portering,” 
when it is rough work, as in crossing a fallow, in which case a 
boy can work only TOi^rs properly. This abundant help 
takes care of the rope* i^en at gbc^ work only three boys are 
employed. Ordinary Wages are 15s. a week, and these hands 
are employed on the farm when not with “ the steamer.” Mr, 
£aland*s observation of the way in which the man used to drive 
so as to rack the engine, when he hired a steam-plough, decided 
him against acreage payment of the men. Instead of this he, 
gives good daily wages, and after harvest the working hours arp. 

Vni*. TTT.—s. ft. ft 
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from 6 in the morning to half-past 7 at night 5 and later in the 
autumn, from 7 till 6 o’clock 

Fetching water, about “ 7 tons per day,’’ is done sometimes 
by the man alone, sometimes with horse and cart In shifting, 
2 horses are wanted; if on rough land 3 horses, for two or two 
and a half hours. Few difficulties occur, although they have had 
‘^a stick-fast” The consumption of coal is 14 cwts. in 10 hours, 
at 12s. 6 d. per ton; oil and grease, Is. per day. The average 
daily performance is 6 acres of ploughing, 5 acres of digging, if 
very deep upon heavy land, or 12 acres of cultivating on heavy, 
and considerably more on light land. 

The results at present are that 24 horses have been reduced to 
18, and these are not anything like so well kept as before, never 
being required for any really tough work. Mr. Ealand does not 
note any effect produced upon the general manual labour of the 
farm. The drainage is decidedly better, and a much larger 
breadth of roots is grown; and as he does not now dead-fallow 
so much as before, he grows more crops of grain. He has 
esiperienced no loss of wheat, because he has not ploughed deep 
for that crop^ though he sometimes cultivates deep for wheat, 
early in the season whan he can let the land lie. There has been 
a decided increase of yield, though Mr. Ealand cannot say (as 
some steam ploughmen do) “ one quarter per acre,” This year 
he has the finest mangolds he ever grew.. He says, I am quite 
satisfied that much more produce can be obtained by steam- 
power than by horses at any cost, on stronff ImcC’ He said to 
us, “ If you can’t make strong-land farming pay with steam, I 
defy any man to do it without.” He made use of a familiar 
phi-ase about giving so many shillings per acre rather than farm 
without steam. The meaning obviously is, that he is satisfied 
with his Fowler tackle; and he considers that a steam grubber ” 
alone could not possibly do his work, namely,, some 600 to 700 
acres of ploughing as well as cultivating in, the course of a yeaav, 
In fact, said he, “ I would not be without it for any money.” 
But his farm had been properly prepared for this system. Owing 
to his success, both his brother and brother-in-law have started 
tackle of their own, but being light-land farmers they considered 
that Howard’s apparatus would best answer their purpose. 

A new rope has. not been required yet, great care having 
been taken with it; and though the rope was not ‘‘dressed” 
before winter, it was put away when very clean, and came out at 
spring-time quite, bright 

The apparatus Baa not been in use long enough to aflferd, fair 
data for the calculation of total eai^penses. 

Selected items of. irformation are here gathered into» edfomna 
for ready pxes^atatimi^ but not for being added up and avenged-; 
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Division % — West. 

No, 65. Lord Sudeley, of Torrington, Winchcombe, Chelten- 
!ham, Gloucestershire, worked a Howard set of tackle with a 10- 
horse engine, in 1864-5, but that one year’s experience proving 
that more power was needed on strong land and in very deep 
work, a 12-horse engine was procured; the tackle now consisting 
of one of Messrs. Howards’ traction-engines, with boiler placed 
transversely across the framing, which carries two, winding-drums, 
of snatch-blocks, anchors, porters, &c., for the “roundabout” 
system, 1600 yards’ length of rope, a 5-tined cultivator, a 3-furrow 
plough, and a traction-waggon,” the total cost being 968/. In 
a year and a half the "repairs” have amounted to 34/. 2s. lOrf., 
chiefly from breakages of wheels or pinions, which were made of 
cast, instead of malleable iron. The working expenses are— 
labour, four men and four boys, 15s. a day; water, sometimes 
.carried by boy, sometimes fetched by horse and cart, average 
2s. per day; removal, taking 2 horses to haul out the rope, 
occupies an hour and a half to take up and set down, exclusive 
of time spent in travelling; oil costs Is. Zd. a day; and coal, at 
17s. to 19s. a ton delivered, costs about 12s. 6d. a day. The 
fields (now altered for the purpose) average 20 acres each; the 
soil is very tenacious, the subsoil a very stiff blue clay, and the 
surface hilly, presenting some steep inclines; and under these con¬ 
ditions the steam-plough turns over about 3|- acres per day, with 
furrows 10 to 12 inches deep. Last year the cultivator averaged 
about 4J- acres per day, including removals and stoppages. 

The farm has only 100 acres of arable, besides 160 acres of 
grass; and the apparatus is let out for hire, having worked upon 
ten different farms last year—on terms which will be noticed in 
our Section on the Hiring System. 

Mr. Thomas Colsey, the agent, reports that the drainage is 
considered more effectual after the steam tillage, that root crops 
are fed-off with more advantage, and that a considerably larger 
breadth of roots is now grown. The team-force kept consists of 
4 horses. 

No. 66. Mr. Edward Holland, M.P., of Dumbleton Hall, 
Gloucestershire, near Evesham, Worcestershire. Sheltered in 
the valley south of Evesham, which divides the northern spurs 
of the Cotswolds from Bredon Hill (a bold feature in the land- 
s^pe for many miles around) we found the Hall, and Park, and 
village of Dumbleton. Mr. Holland’s farming extends over 
750 acres, of which 367 are arable; the “Hill Farm,” having 
131 acres arable, of stonebrash with intervening beds of clay, 
while “ Cdlabine Farm,” in the vale, has 236 acres arable, of 
stiff blue-lias clay, with a covering in places washed from the 
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oolite hills, but neither gravel nor stones to grind his steam- 
plough rope. There is no lime in the neighbourhood. The 
custom of the country is to plough 4 to 6 inches deep l)y 4 horses; 
the fields laid up into high-backed lands. And Mr.= Holland 
has found it necessary to keep to the old serpentine water-furrows 
in his deep-pipe drainage—the parallel system not being found 
to answer. He has gradually levelled his ridges, by working 
the steam-cultivator diagonally across them, thus wearing them 
flat in a course of years. And, when so done the land drains 
well, drying very much faster under steam tillage than it used to 
do under horses; still, though the superficies is now flattened, 
water-furrows have not been abandoned, there being, of necessity, 
a “ water-table ” in these fields presenting very gentle gradients. 
A piece of globe-mangolds was shown us, where the ridges have 
been only partially lowered, and this too quickly; the effect 
being visible in two stripes of inferior crop upon each ridge, 
half-way between the crest and the water-furrows. 

The inclosures are spacious, ranging from 17 to 100 acres; 
and a straight hard road has been formed through a portion of 
the vale farm, from which the engine (a Fowler) can command 
the fields on both sides. Seven years ago Mr; Holland purchased 
a 10-horse power single engine, and anchorage, Leeds tackle, 
which was subsequently enlarged for a 12-horse set; the firsts, 
cost being 730Z.; exchange of tackle on making exchange of ' 
engine, cost lOZ.; * and the addition of a Fowler cultivator, 60/,; 
making a total present investment of 800Z. The breakages, 
repairs, and renewals of rope during the seven years have cost 
about 400Z., or 67/. a year. About 100 days’" work have been 
done in each year; the annual performance, however, is accu¬ 
rately given in the following Table:— 


Acreage of Land Ploughed and Cultivated in one year^ including Removals^ 
and Stoppages from Weather ov other causes. 

Acres Ploagbed. Acres cultivated. 


1865.—September 

• » .a 

136 

October .. 

.. 18 

140 

November 

.. 54 

5 

December,. 

.. 44 

mm m t 

1866.—January .. 

.. 25 

.... .. 

March 

•. .. 

17 

April 

•• 

17 

May.. .. 

.. . 10 

*. .. 

June 

a. 

10 


161 

-h 325 = 476 aci-es. 

Part of the work (a large quantity 

upon a 367-acre farm) was 


* The payment on exchange was 40L; the total cost 830Z.—^E. H. 
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repetition over the same fields, the proportion of the farm steam- 
tilled having been 220 acres. The whole time engaged was 79 
days, making the average daily performance a trifle under 
5 acres, but then it is very deep. From this we can compute the 
cost of rope and repairs to have averaged 11^. 9<f. per day, or 
2s. 5d- per acre; out of which the cost of rope would probably 
not exceed lOrf. an acre, as one rope lasted four years. The 
outlay for other ** repairs ”^has thus been Is. Id, per acre. But 
from the fact that Mr. Holland was obliged to part with the 
10-horse engine, which was too weak for his purpose, we may 
conclude that the same average yearly expense is no longer 
applicable to ihe steam-working at Dumbleton, and that the 
more powerful and also more perfected apparatus will reduce the 
item of repairs for the next seven years. 

Five years ago, Mr. Holland began paying his steam hands by 
the Apiece!, giving diem 4s, 6d an acre for ploughing, and 2s, 3d, 
for cultivating; the force consisting of 4 men (men being em¬ 
ployed instead of lads to shift the porters) and one boy widi the 
water-cart. A full da/s work gets over 5 to 7 acres of plough¬ 
ing, or 7 up to 10 acres of cultivating, 10 to 12 inches deep. 
The consumption of coal is 10 to 12 cwts, a day, at 12s, to 13s. 
per ton. The oil costs Is. 6rf., the water-cart horse, 3s., and for 
removal, with the help of 2 horses, we may put perhaps 6d, upon 
each working day. 

The apparatus is not let on hire, but the engine is occasionally 
used for sawing and thrashing, though only for a small part of 
the thrashing of the whole farm; so, making an allowance for 
this, we may reckon the 5 per cent of interest on say 730/,, and 
the 5 per cent of depreciation on say 600/. Collecting all these 
data, we arrive at the following expenditure for one year:— 


Labour:— 

151 acres, at 4 6 = 3B 19 6) 

325 acres, at 2 3 ^ 36 11 3} " ” 

Water-cart horse, 97 days, at 3a .. 

Removals .. 97 days, at 6c?. . 

Coal .. 97 days, at 65.10^. 

Oil .. .. 97 days, at la, 6c/, 

Repairs, and rope .. 

Interest .. 

Depreciation . 


£. a. d, 

70 10 9 

14 11 0 
2 8 6 
33 2 10 
7 5 6 
57 0 0 
36 10 0 
30 0 0 


Total yearly cost of steam cultivation.. 251 8 7 


The average per day is 2/. 11a. 10c/., and per acre, 10a. 7d, 
What return does Mr, Holland obtain for his 251/. expended 
in steam cultivation? It so happens that, unlike most employers 
of steam-tackle, he has not reduced the head of horses on his 
farm. , But then this fact is susceptible of a very satisfactory 
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explanation. Befoxo fiie engine came, 25 horseSs were kept; of 
which 20 may be considered the working-team. But now there 
are only 8 working horses, the remainder of the old number, 25, 
being made up of mares in-foal, or “with foals at foot^” and 
joung working colts. These colts are able to do a portion of the 
lighter work now required from horses, and instead of being 
•quickly used up, as the farm-horses used to be, are always of 
marketable value, ^and improved till sold. It appears that Mr. 
Holland's steam-plough has really displaced 10 or 12 horses from 
his former team, the rest of the present horses being kept as 
ordinary breeding and feeding stock, instead of homed cattle. 
Hence the annual return by saving in draft-labour may be taken 
as 10 horses at 44Z.is440Z., or 12 horses at 44Z. = 528Z. So that 
Mr. Bblland is well paid for his outlay of 25IZ. in steam tillage. 
The manual-labour bill, he informed us, is not at all curtailed. 
Steam culture has enlarged the breadth of root-crops, the land 
having been previously too stiff to grow them. When wheat is 
to follow, it is found better to dmw and cart off the roots, than to 
feed them on the ground by sheep. Then the acreage of wheat 
has been increased by steam culture, wheat being now grown 
every other year, which never could be done under the horso- 
management The alternating crops are beans, peas, mangold, 
and cabbage. As to greater yields, Mr. Holland says that tiio 
average weight of roots per acre is not much more than it was; 
but with regiud-to grain-crops (to quote his own words), “by my 
4>wn experience, and by comparing notes with ot|©r steam-power 
employers in this locality, 1 think it may be said that the increase 
per acre attributable to steam cultivation may be put at 8 bushels 
per acre.’^ 

This is remarkable evidence; tiie steam^plomgh appears to 
gam Mr. Holland from 190Z< to 270Z. a year by saviz^ in tillage- 
kbour; it gains him a quarter of wheat, say 2Z. 1&. per acre, 
over half his farm, or 450Z.; which together amounts to 640Z. or 
720Z. a ye^r ; equivalent to nearly 2Z. per acre on all the arable 
land 1 Then, beyond this, a farther profit must accrue from the 
extra quantity of roots which feed more live stock. 

We may remark that the root and pulse-crops are highly 
manured with long dung from yards, stalls, and boxes; and this 
management, with deep and thorough dramage, and the apjdica^ 
tion of burnt clay (as well as the deep steam tillage), have all 
had their improving effect upon the soil Mr. Holland’s corti- 
crops are evidently very superior, judging both from his stubbles 
and the splendid show of stacks, which extending over more 
ground in an enlarged rick-yard, give palpable evidence of the 
results of steam-ploughing. We would here add that farm en¬ 
gineers may take important hints from sundry arrangements pecu- 
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liar to Mr. Holland’s buildings: not alone tbe cooking of chaff 
by waste steam from a fixed engine, entering a chaff-receptacle 
through a perforated iron bottom, or the raising and lowering of 
the feeding-troughs in the cattle-boxes by a ratchet-barrel and 
chains, but more especially the appliance enabling one fixed 
steam-engine to thrash most of the ricks where they stand 
in the large rick-yard. A driving-shaft about 144 feet long is 
mounted upon brackets outside the bam-wall, and under cover 
of a projecting eave; it carries a band-wheel opposite each open 
space between two ricks,—that is, five of these riggers for ten 
wide-steddled round stacks; and a portable thrashing-machine 
is driven by a belt from any of these wheels in turn. By this 
contrivance (which has worked here for eleven years) the engine 
in its house thrashes probably 400 quarters of corn in the rick- 
yard. The remaining stacks in the additional plot of yard, being 
out of reach of the shaft and belt, are knocked out by help of the 
steam-ploughing engine. 

In conclusion, we may observe that, at the date of our visit 
(middle of September) wet as the weather was and had been for 
a Idag time, we found a clay-burned field lying in a splendid 
tilth for wheat-seeding, with a broken-up staple soil now nearly 
a foot deep, which is about double what it was under the regime 
of the 4-horse team and sledging-plough. 

No. 67. M. C. Randell, of Chadbury, Evesham, Worcester¬ 
shire. Knowing this to be the tenth year of Mr. Randell’s expe¬ 
rience in steam culture, we expected a good lesson from him, 
and, as this Report will show, we were favoured with exceedingly 
valuable information. 

The farm of 430 acres arable, and 220 pasture, consists for the 
most part of stiff blue-lias clay, some of the surface presenting 
very steep acclivities; while a small portion of sandy land, over- 
lying a conglomerate gravel, reaches down into the rich valley of 
Evesham, under the northern edge of ‘‘the Cotswold range 
and from this lighter land lying next the public roads, passers- 
by conclude the farm to be of less tenacious character than it is. 
The average size of the inclosures is 22 acres, bounded by the 
neatest of fences ; and there has been no necessity for remodelling 
inclosures, stocking-up wasteful plantations, uprooting field- 
timber, or laying out new roads, to give full play to the steam- 
horse, as all this was done by Mr. Randell when he entered upon 
the farm 28 years since. One great improvement effected long 
since, and istill in operation wherever requisite, is clay-burning. 
We walked (or rather climbed) up a steep-hill field of clay, which 
underwent this ameliorating process 25 or 26 years ago: the rye¬ 
grass hem was broken up by the steam-cultivator (able to mount 
any gradient or dive into any hollow) in July, 1866, and the 
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burnt bits are still plentiful; tbe brick,” which has a tendency to 
sink, is continually brought up again by the deeply-burrowing and 
upturning tines of the cultivator, and the texture of the soil thus 
permanently kept milder and more free-working. This" said 
piece has never been dunged within the memory of man: a high 
degree of fertility has been maintained by draining, burning, 
deep tillage, and feeding-off vetches by sheep supplied with oil¬ 
cake; while 3 cwts. per acre of guano are applied for wheat. 
Mr. Randell keeps more stock than he formerly did, in conse¬ 
quence of having more produce for consumption. But then a 
peculiar feature in his system is, that none of the sheep are win¬ 
tered on the clay-land, but in yards bottomed with burnt clay, 
renewed from time to time, and removed with the urine absorbed 
and the droppings incorporated with it into a fine manure. So 
that this land is not subjected to the pugging of the feet of a 
flock, the feeding off of vetches being, of course, a summer or 
dry-time operation. On the vein of lighter land we saw (in 
September) die Shropshire tegs grazing a superb stock of thick- 
stalked leafy rape, through iron hurdles propped leaning from 
the fold ; the best possible plan for preventing waste, and ^saving 
the young sheep from a life of uninterrupted damp or wetness in 
wandering under the branching greens, or lying upon the cold 
half-eaten stalks. 

In 1857 Mr. Randell bought a Clayton-and-Shuttleworth 
10-horse portable for 250/., and a Smith tackle (with 3-tined 
grubber), made by Humphries, of Pershore, costing 200/. Since 
then a Howard 3-tined grubber has been added, and a Fowler 
3-furrow plough lately purchased at 1307. more; making the 
whole investment 580/.* Heavy expenses were incurred during 
the first few years of apprenticeship, caused by such accidents 
as the drum-flanges breaking and cutting the rope to pieces. 
Latterly the breakages have been very trifling, though the wear 
of rope is a heavy item: the repairs (^iefly consisting of renewal 
of rope) have amounted to 230/., or an average of about 25/. 
a year; and as the annual performance (with average seasons) 
has been 230 acres, the direct wear and tear ” has been 2 s. 2d. 
per acre. We can easily calculate, then, what it costs Mr. Ran¬ 
dell to keep a steam-cultivating machine permanently efficient 
No work is done for other people 5 but the engine is employed in 
the farm-thrashing; how many days in a year is not stated, 
but, on a farm cropped like this, we may safely say for 25 days; 
while, at the daily rate of work stated by Mr. Randell, the 
tillage (with removals and stoppages) must have occupied 
about double that time. We have thus to deduct one-third the 


* The plough cost 602.; the irhole investment was 530Z.—C. E. 
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prime cost of tlie engine, as chargeable to the thrashing account, 
before we reckon the 5 per cent, of interest that is to be set on 
steam cultivation. On 497Z., then, the interest will be 24Z. 17 a 
a year. Depreciation, at 5 per cent upon the cost price, minus 
the rope and other wearing parts, say upon 400Z., will be 20Z. 
a-year. Here, then, we have an apparatus maintained at an 
expenditure of 70Z. a year; not for two or three years onljr, but 
for more than nine years, and so maintained tlat it is still in 
good working order, and not at all likely to be broken down or 
out of fashion at the end of nine years more. Throughout this 
time the machine has accomplished all the heavy tillage requiied 
of it by Mr. Randell’s system of farming upon 430 acres arable. 
Had the farm been of double diis size, of course the wear and 
tear would have been correspondingly greater. Then, either the 
interest and depreciation must have been augmented, or else the 
tillage operations must have been backward, and the results in 
cnoj^ping and prodnce inferior. To be equally forward with the 
same grabbings and ploughings upon an SOO-acre instead of a 
40&'acxe farm, two fields in the former case must be finished in 
file same time as one in the latter; involving the use of a more 
powerful set of tackle, and proportionately swelling the outlay 
of percentage on the purchase-money. We mention this very 
obvious circumstance to prevent inconsiderate persons fiom c<m- 
eluding that, because Mr. RandelPs 70Z. a year finds him a com¬ 
petent piece of machinery for all he wants of it on a 430-acre 
farm, therefore a precisely similar tackle, with the same figure of 
investment, will do as much for them« It will, provided their 
farms are of like magnitude and character to that of Chadbury, 
and managed as thoroughly on the same system. The questions, 
What should be the form of apparatus, and what its capability 
of performance per day, for a farm of any ^ven area?—-must 
be answered, not by reference to one successful example, but by 
a comparison between many good cases on different-sized occu¬ 
pations,—such as are furnished to the reader in this Report. 

The pecuniaiy part of Mr. RandelFs experience is not yet 
fifily presented. Let us see what are his expenses per acre, at 
the rate of 4 acres per day of cultivating the first time over, and 
6 acres per day of crossing; for on this strong land, and with 
this apparatus, and the engine worked at only 60 lbs. pressure, 
file performance is not found to be more. It takes one hour to 
^ up steam; a removal occupies two hours, with 4 horses and 
steam ^hsmds, and occasionally some delays by breakage, 
vary iq;uch in the amount of time wasted; in very haord 
adad the rope is a good deal worn, the rope some- 
lamsa hseaks two or three times a day, losing half an hour each- 
A removal, about every fourth day, may be 
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put at Is. 2d. upon each day’s work. Carting 500 gallons of 
water from a field well costs 4^.; the boy who does the driving 
and pumping having also to oil the rope-porters. The oil used 
is 1J pint, costing Is. ; and the coal, at 12^. per ton, has cost 
Mr. Randell 9s. a day. The tackle is manned by six hands— 
the engine-driver at 2s. 4rf., and five other men (none of them 
lads)at 1^. lOfi?. each,all being ordinary farm-labourers.* Working 
expenses per day, then, stand as follows:— 

£. s. d. 


Manual labour .. .. .. .. 011 6 

Water-carting .0 4 0 

Share of removal.012 

Coal .. ..090 

Oil.0 10 


Working expenses per day 16 8 

Thus, the working expenses per acre, are 6^. 8d. for cultivating 
first time over, at 4 acres a day; and 4s. 5rf. for crossing, at 
6 acres a day. Add the repairs and wear of rope, which, we have 
seen, are 2s. 2d. per acre, and the cost comes to 8s. lOd. and 
fis. Id. per acre respectively. The work done in a year consists 
of 113 acres of stubble broken up once over in autumn, and 79 
acres of seeds broken-up once over in July, for wheat—making 
192 acres done once. Then 39 acres of the 79 axe crossed, 
making 231 acres altogether. The 192 acres at 8s. lOd.^ and 
ihe 39 acres at 6s, 7d., bringing the yearly working expenses to 
^71. 12s. 9d. Adding the before-named 70?. for the machinery, 
we get a total of 167?. I2s. 9i, or 14s. 7d. per acre, as our esti¬ 
mate of Mr. RandelFs whole annual outlay upon steam culti- 
vatiott. 

This is not specially cheap work, as fax as the cost of execution 
is concerned. But steam-power husbandry has taught us this 
lesson, that there may be a wide difference between what a 
tillage operation is “worth to do,” and what it is “worth when 
done.” For how does Mr. RandalFs account stand in the long 
run? He now works 16 farm-horses, which, at 44i a piece, 
cost 704?. a year. So that his total expenditure upon draft 
tillage, both by steam and horses, and upon tbe carriage-hauling 
of farm, amounts to (704?.-}-168) 872?. How much did 
his draft caxtage and draft tillage cost him before the steam- 
engine came ? The extent of the farm having been altered since 
that time, the original number of horses will not afford the right 
comparison; but Mr. Randell considers that the normal force 
<iue to the present area of arable, supposing he had no steam- 
cultivator, would he at the very least 6 horses more than he now 


* Wages are now 2d, per day liigher.*—O* E, 
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keeps, or, in other words, 22. These, at lie same rate of 4AL 
each, would have cost him 968?.; that is, the total outlay for 
draft labour would have been 96?. a year more than at present. 
Now, if instead of keeping a steam-cultivator himself, Mr. Ran- 
dell (with his present reduced force of 16 horses) had paid some 
one else to come and do the steam tillage for him (the owner of 
the tackle finding everything), he could have afforded to pay for 
this work not only the 168?. which it actually costs, but also 96?. 
besides, without spending more in draft labour than he did before. 
That is, the 230 acres of steam tillage, though costing 14s. per 
acre to do^ may be valued at 23s. per acre, without increasing 
the old disbursements in Mr. Randell’s ledger. As the case 
actually stands, our reckoning shows that the outlay for steam- 
work is 168?., and that the 96?. a year are into pocket; or, in 
other words, the draft labour of the farm costs 96?. less than it 
formerly did. Als a matter of fact, we believe that the economy 
is even more considerable, for Mr. Randell assured us that not 
only had the steam-engine spared him at least 6 horses, it had 
also lightened the labour of the remaining 16, so that he works 
them less severely than before, and consequently at less expense 
per head for maintenance. We should here remind the reader 
that the sum of 44?., adopted by us for the total yearly cost of a 
ferm-horse is possibly greater (it may be less) than Mr. Randell 
would allow for his teams ; it is adopted throughout our calcula¬ 
tions, and is explained in the introductory part of our Report. 

It may be thought that we have not made out any very won¬ 
derful results from exchanging half-a-dozen horses for a steam- 
tackle. Well, we have been treating only of the direct money 
saving; now comes the effect upon the farm produce, which, 
after all, is the great thing to be considered. Mr. Randell admits 
that his wheats are neither better nor worse than when the farm 
was entirely under horse culture, for they have averaged 40 bushels 
an acre for many years. His other produce is greatly increased, 
because he now grows a larger breadth of roots, more mangolds 
and cabbages, and a smaller acreage of tares; and these crops are 
heavier in consequence of the preparation for all being completed 
earlier, and more of it done in dry weather, which is* all-im¬ 
portant,"^ he^ says, on such land."" More food enables him to 
keep more live-stock, and necessarily the manual-labour bill has 
increased rather than diminished. More rye-grass also is now 
grown, in place of beans, &c., for the objection that it is a bad 
Reparation for wheat no longer holds good under steam culture; 
*»iugnow smashed up early it has time to get a solid bottom, and 
the wheat-plant does not suffer as it would if the lea were 
ploughed: We saw a striking example of direcdy augmented 
yield from steam,tillage in a field of mangolds—--all treated alike 
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as respects the number of operations, in the manure applied, and 
in the time of sowing—and the roots after ‘‘steam” were much 
better than those on the horse-ploughed part. This crop 
followed rye-grass, and the sward being hollow after the ploughing, 
the roots did badly, suflFering from drought. 

“The grand thing in steam culture,” said Mr. Randell, “is 
being able to take advantage of favourable weather for tillage, 
and more particularly in the autumn culture for roots and cab¬ 
bage.” And the fact that the land is generally “ stirred only 
once ” for a green crop will account for the comparatively small 
amount of tillage requiring to be accomplished in the course of 
a year. This clay soil, it should be remembered, is not very 
prone to mat itself with couch, or so difficult to clean when foul, 
as some moist light lands are; it is principally subject to that 
noxious weed called the “onion twitch.” 

A few of Mr. Randell’s practical deductions are these—steam- 
grubbing is essentially a dry-weather operation, and though, in 
general, it is the fundamental process in his tillage management, 
he could make little use of it during the wet season of 1866, and 
consequently recommends the turnover-plough as the implement 
to be resorted to in such a time. He likes the Woolston 3-tined 
cultivator better than the Bedford 3-tiner, because the former 
always works with a single tine preceding the other two, whereas 
the Bedford does this only one way—in every other journey the 
2-tines go first, f ometimes lifting the soil in one unbroken mass. 
But this backward-and-forward implement is admirable for 
crossing. He cultivates straight up as Veil as down very steep 
and lofty hills, as sidelong working would not do; and he does 
this with ease, where horses were always obliged to plough down, 
and go up “ empty.” He does not trench-up land for winter, and 
has not tried the steam-drill. There has b^n no difficulty what¬ 
ever in moving the engine about. To get over a great breadth 
of ground in the most precious season, the men make 7 days in a 
week by working 2 hours extra every day. Mr. Randell once 
tried paying by the acre, but he lost by the experiment—the 
work was scamped. 

The drainage is rendered more effectual by the steam tillage; 
Smith’s grubber tearing up masses of clay much deeper than the 
tool is set. On one field, hollow in the middle, water used to lie 
for 24 hours after a heavy downfall; but this has not been the 
case, since the engine broke up the ground below the old staple. 
More roots can be advantageously eaten by sheep on the land, 
because the preparation of autumn-culture gets them sooner 
ready for stocking; still, the ground does not bear treading in 
wet weather any tetter than before. 

Mr, Randell does not believe in parallel drains for clay land; 
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lie says, “Stick to your furrows,” and if you must level ridges, 
take care to have the course of the drains duly marked on a plan. 
Where ridges are very high, it is an expensive process to flatten 
them, though Mr. Randell will not say that, in course of time, it 
may not answer. His own experience is, that laying a clay 
quite flat does not answer; there must he some water-furrows. 
Where the land is “ slightly arched ” between the water-furrows, 
he can steam-grub for wheat, without needing to plough after¬ 
wards ; but he does not like to venture his wheat upon a surface 
perfectly horizontal. This testimony, it should be remarked, is 
applicable to a blue-lias clay in a locality having an average 
rainfall of probably 30 inches. 

In reference to some of the points we have just named, the 
following letter from Mr, Randell (January 21st, 1867), is im¬ 
portant. He says:— 

**My practice, since I adopted steam'cultivatdon, has been to manure the 
land intended for mangolds immediately after harvest; then smash it up, 
the rougher the better, by Smith’s 3-tined cultivator. If an opportunily 
oocorred of ploughing afterwards (by horses) during a frost, I have done so; 
otherwise the land has bad no ploughing; it has been only scarified in the 
spring, to destroy surface weeds, first being looked over by men forking out 
all couch grass. This has been all the preparation for mangolds, which have 
been then" drilled on the fiat with li cart-load of ashes from the sheep^-sheds, 
mixed with 3 cwts. pr acre of sujjerphosphate of lime. They have been 
afterwards top-dressed with 5 cwts. per acre of Peruvian guano, horse-hoed 
in. The treatment for cabbages has been the same, as far as manuring and 
smashing up the stubble-land. The plants are set by haiad in October, as 
soon as the clods will fall to mould under a pair of harrows. 

*‘So as to clay land, i have some lighter land on which turnips and 
swedes are grown; also on the fiat, our climfite not being moist enough for 
ridging. These crops follow tares or early cabbages, planted on wbeat-stubble 
manured and ploughed (until last autumn) by horses.. But having, last 
summer, purchased a 3-furrow FowlePs plough, this work was done last 
September by steam. Indeed, the last wet autumn quite changed my practice 
as to steam cultivation, Ih none of the nine previous years, during which I 
have used Smith’s cultivator, have I had reason to think any other implement 
necessary; but in the last wet season it was entirely useless. * Smashing up’ 
will only do when the land is diy enough to hurst up in all forms; if the 
tines cut, not burst, the soil only falls back to its original place, and the land 
becomes more wet and unkind for the operation. Without Fowler’s plough 
I should not have moved an acre by steam last autumn; with it, we got over 
87 acres very satisfactorily, at the same cost per acre as it had been done in 
other years by Smith’s cultivator. So I come to the conclusion that there is 
good in all; Smith’s for real hard work, Howard’s for crossing Smith’s work; 
aiftd Powlefs for doing that which they cannot do, I have them all. 

“I am, my dear Sir, faithfully your^ 

“0. Bandtod.” 

68. Mr. Peter Davis, of Bickmarsh Hall, near Alcester, 
W«if#iAsJiire. Three or four sets of the Bedford tackle are at 
wo^ within a short radius of Hcmeybourne Station^ in a dis- 
fxfcl dt day, higb-baefeed lands, and ploughing by 4 horses 
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in a string. A few miles nortli of that place, between Evesham 
and Alcester, Mr. Davis farms 730 acres arable (and 245 acres 
pasture) of poor blue-lias clay; with beds of lias-limestone in a few 
of the fields, serving as natural drains to the land. No steep hill¬ 
sides exist upon the farm, and the country is generally level; yet it 
is customary to plough with 5 horses—Mr. Davis, however, using 
only four. The fields are of about 20 acres each, with sides 
straightened by the stocking-up of hedges and with but few trees. 
No changes have been made in roads. The “ normal force ” of 
horses on this farm would be 38 to 40, certainly not fewer than 
36 ; the introduction of a steam-cultivator has enabled Mr. Davis 
to sell off fully half his teams, and to carry his tillage-work before 
him with only 18 horses. Perhaps a pair more would be 
advisable, as Ihe land, though generally pretty clean, has a few 

outsides ” that would pay for a little extra working. Here, 
however, we have an extraordinary displacement of draft-animals, 
equivalent, at 44Z. per horse, to a saving of no less than 792Z. a 
year (at the lowest number of horses formerly wanted), or 968Z. (at 
the highest number). Out of this, of course, have to be paid all 
the expenses of the steam tillage substituted. The extent cultivated 
or ploughed in a year is 360 acres, the depths of work being as 
follows:—In grubbing bean-brushes” for wheat, 5 or 6 inches is 
not exceeded, Mr. Davis believing that deep stirring immediately 
before sowing is wrong; but for fallow, and especially if early 
in the season, the tines are set in as deep as possible—^namely, 
7 to 9 inches. The ploughing for beans or mangold is done at a 
depth of 9 inches. We have mt ascertained what Mr. Davis’s 
steaw-work actually costs him; but even if we assign it the 
excessive sum of XOs. per acre, his total expenditure on steam 
culture will be less than half the lowest amount at which we put 
his saving in hois^esh. 

In 1863, Mr. Davis bought a 12-horse engine for 340?., and 
has a Howard tackle with 3-tined cultivator, costing 250?., to 
which is added a Fowler 2-furrow plough, costing 45?. He had 
started with a Woolston tackle, but broke the cultivator, and 
cracked off the flanges of the rope-drums by the pressure of 
the coils. The Bedford apparatus has stood well, and, though 
the ** repairs” have not been serious—having been chie% done 
by a blacksmith on the farm—the wear of rope has been enor- 
xnous, a new rope having been required about every second year; 
This will give soaase. idea of the extraordinary tenacity of the 
clay, which, as already said, pulls 4 horses so Imrd in a common 
plough, that the country custom is to use five; and the 12rhoTse 
engine, burning 12 cwts. of coal per day (at IBs. per ton) ploughs 
or digs only 3J acres a day, and cultivates 7 acres a day. Five 
men and 3 boys work the tadkle, being, paid 3s.. an acre for 
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cultivating, and 55. an acre for ploughing or digging. 
Water, 700 gallons in a day, is carted by one horse and boy. 
Shifting occupies 8 horses for 4 hours ; that is, half-a-day, more 
or less, according to distance. The engine is used occasionally 
. for thrsishing, grinding, straw-cutting, &c.; but no steam-work 
is done off the farm. 

In the absence of Mr. Davis, the son (as sound, intelligent, and 
business-like a young farmer as we have had the pleasure to pick up 
for some time) conducted us over the stubbles and fallows. The- 
wheat-stubbles were wonderfully strong, and spoke well for some¬ 
thing else besides wide-drilling—^here 11 and sometimes 12 inches 
between the rows. Deep-tillage, young Mr. Davis assured us, 
does answer well for the wheat-crop; but then it. must be done 
in July, or at any rate very early, and their tackle is kept busy 
throughout July, September, October, and November. Then 
the levelling of the old high-backed ridges Jie finds to be quite 
right; only it must not be done at once, but gradually, by work¬ 
ing the steam-implements across ridge and furrow, so as in 
process of time to wear them horizontal. The drainage (thanks 
to steam cultivation) acts well on those fields which have already 
become perfectly ffattened. The double-crop system is well- 
practised here: we saw beans in wide double rows, with very 
good turnips growing in the intervals. Root-crops are now 
grown to a considerable extent in place of dead-fallowing, and 
are consumed on the land by sheep. The chief alteration in the 
cropping has been the substitution of lucerne for clover, owing 
to Ae frequent failure of the plant 

In Mr, Davis’s case^ we may sum up the resultant advantages 
of steam culture thus:—He saves very considerably (indeed, we 
should say, very largely) in his outgoings for tillage; he greatly 
increases the acreage of root-crops ; and his grain-crops yield far 
better than before,—all being attributed by him to steam 
cultivation and thorough drainage.” 

In a letter, dated February 18th, 1867, Mr Davis says:— 

I write to say that, since we finished cultivating in November, 
138 acres have been ploughed for beans, peas, and mangolds, at a 
sea^n of the year when none, except the roundabout system, is 
available. Now this, I consider, is a great object in a year like 
the last, when so much hindrance from wet weather occurred.” 

No. 69. Mr. Benjamin Bomford, of Pitchill in Warwick¬ 
shire, near Evesham, Worcestershire, occupies 1200 acres, of 
wMch 900 are arable,, geologically described as blue-lias clay, 
with layers of bluestone in some places, and a small portion con¬ 
sisting of conglomerate gravel. But there is a greater breadth 
of good heavy loam than of strong tenacious clay. The surface, 
level or gerdy undulating, is &vided into large enclosures, 
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averaging 20 to 40 acres each, Mr. Bomford having shaped them 

with a view to steamand, in one instance, ten little fields 
have been thrown into one. The farm is not overburdened with 
timber, and the greater part of the trees are profitable in a way 
undreamed of by farmers of many counties ; they bear orchard- 
fruit. Noticeable among these are the Pershore plum, which are 
sent to the manufacturing cities from the district of Pershore by 
thousands of bushels, of which apricot-jelly is made! There has 
been no necessity for laying out new roads for the steam-horse— 
or, rather, for the steam-team—as Mr, Bomford works a pair of 
engines. And, as for travelling his ponderous tackle about these 
clay-fields, there is no difl&culty whatever in reasonable weather; 
while he declares it a good thing that he cannot move his 
engines about in wet weather, as this keeps him from working 
when the land is not in a fit state. Opportunities have to be 
watched in a catching time; for one of the engines had to be left 
in a field all one winter, and came out (literally, for it was not 
pulled out, being self-locomotive) in spring over the wheat. 

In February, 1864, Mr. Bomford procured a ‘:|ouple of 12-horse 
engines of Savory and Son, of Gloucester, cdUstructed with a 
large shell-drum enclosing each boiler, on which the rope is 
wound in a single layer of coils, the two engines hauling the 
implement to and fro between them on the usual ‘^double- 
engine system. The implements used are a Fowler 4-furrow 
plough, a Fowler 7-tined cultivator, and a Howard cultivator 
made especially for Mr. Bomford, 7 tines instead of 5 tines in 
width; and the character these several tools have gained for them¬ 
selves here is, that Fowler’s cultivator is the best for breaking up 
whole ground; and Howard’s, while too heavy in draft for this 
purpose, is the best broad one for “ crossing.” The price of the 
machinexy would be 12007., though, in this case, the bargain was 
partly “ a clump for other tackle.” No exact account of repairs 
has been kept; but nothing very serious has occurred in break¬ 
age, and Mr. Bomford’s own calculation is that the “ wear and 
tear and repairs ” will be covered by 7^ per cent., while 5 per 
cent should be allowed for a renewal fund to buy a new set; to 
which, we suppose, 5 per cent more must be added for interest 
of capital invested. This makes 17J per cent on first cost, or 
210Z. a year—a heavy sum; but then the amount of work done 
has been great, for the tackle has been employed for 100 days in 
a year. The daily working-charges are as follows:—Two 
engine-men, 6s.; one ploughman, 3^.; a water-cart man, 2s. 6rf.; 
and two strong lads, 3s. 6<f.,—^the manual labour, well paid, 
amounting to 15s. These hands, when not steaming, are at 
ordinary work on the farm. One horse draws the water when 
within reasonable distance of the supply, say 2s. 6rf. per day. 

tri\T TTT _C C! m 
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The engines move themselves and all the apparatus without the 
aid of horses, all this occupying less than half an hour, when 
the next job lies near; so that there is no expense to be added 
for removals, which simply account for themselves by slightly 
diminishing the average daily quantity of work done. Oil costs 

; and coal, 24 cwts., at 15^. a ton, costs 18^. a day. All these 
sums amount to 35s. per day, or, for 100 days, 175i a year. As 
the engines are used solely for cultivation, and have done only 
10 acres for hire, we have to add the whole of the above-named 
210Z. for the machinery—making the total yearly cost of steam 
tillage, 385Z.; and the total cost of a day’s work, 3Z. 17s. What 
have we to post on the other page of the ledger? Probably 
more horses are kept in this neighbourhood than need be; 3, 
now frequently 4^ horses plough a furrow 5 or at most 6 inches 
deep, but more are sometimes yoked, and always tandem (“ at 
lengA”). But Mr. Bomford’s engines have enabled him to sell 
off nearly 20 horses out of the 45 formerly worked; and, never¬ 
theless, ‘^the farm,” he says, “is much better cultivated.” At 
44i each, the saving thus effected has been 880Z. a year; subtract 
the total outlay for steam cultivation, namely 885Z., and there 
remains a balance of 495/. a year (more than 10s. an acre over 
all the arable land) gained by the mere exchange of a part of ihe 
former horse-team for steam-machinery. Perhaps 44/. would not 
be Mr. Bomford’s estimate, but he quite agrees that steam-power 
is the more economical. 

We have now to relate what may be classed among the 
“extraordinary things” met with on our inspection-tour; al¬ 
though this double-engine tackle accomplishes as much work as 
40 horses could do, in the course of one month’s fine weather in 
September and October, Mr. Bomford is not satisfied with it; 
and for that reason he intended (so he told us)—not to get rid of 
it^ but—^to buy another; not in lieu of the present machinery, let it 
be understood, but a second “ double-engine set,” so that he may 
have two pairs of engines at work upon his farm at one and the 
same time I The reason is this: the present ** set ” is scarcely 
used till after harvest, when it is kept running every hour that 
maybe possible ; but so palpable are the benefits of early tillage, 
that Mr. Bomford wants to get all his autumn ground broken up 
within a fortnight or three weeks, which the present “ set ” is 
unable to compass, and therefore he was buying another to help 
it This example is such an illustrative commentary upon the 
worth of rapid cultivation on a strong soil, that we must follow 
zl out a little more in detail, for the consideration of those persons 
who cannot see why higher prices should be afforded for steam 
than for horse work. W)iB,t does Mr. Bomford’s tillage now cost 
him per acre? Of ploughing, he does 6 up to 10 acres a day 
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with ease, in large fields. A day’s expenses (on his own esti¬ 
mate) we said, are 77s., so tibat the ploughing costs from 7s. 6rf. 
up to 13s. per acre. With the Fowler cultivator, the area per day, 
at a depth of 9 or 10 inches, is 8 up to 12 acres; the former 
quantity in specially hard work,—which is, to “ bursten-up” hard- 
baked ground in autumn. The cost ranges from 6s. 6d. to 9s. Id, 
an acre. With the wide Howard grubber, 18 acres have been 
crossed ” in a day, at a cost of 4s. 3d. per acre. These are not 
unusual cost prices of deep steam-work, and are higher than we 
have found on some steam-farms; but they are so far cheap that, 
considering the depth of the culture and lie wonderful shattering 
of the soil by the exceedingly rapid pace of the implements, no 
force of horses could execute the same quality of work at all. Yet 
the resultant advantages have been so great, that Mr. Bomford is 
willing to saddle them with the additional interest, depreciation, 
and repairs of 1400Z. worth of new machinery (that is, a pair of 
Fowler 14-horse engines which will “give out more power;”) 
for, though some contract-work will doubtless be done, it is 
mainly upon these autumn operations that the additional expense 
will lie. And the additional cost per acre is ventured solely 
because the tillage, being executed in half the time, will be 
worth so much more money.* 

So far, figures appear to justify the expectations of this energetic 
husbandman: let us see whether they are borne out by the testi¬ 
mony of his farming. In the first place, steam tillage has nearly 
douUed the depth of his staple for him; and all intelligent 
managers of good strong land will know what that means. On 
the lighter portions of the farm, early autumn cleaning is the 
chief thing conferred by the steam tackle; but, on the heavy 
land, a much greater benefit is derived from the simple circum¬ 
stance of accomplishing the right process at the right time. 
Mr. Bomford, unlike many steam men, has not altered his 
former rotation, or increased the acreage of his root-crops; and 
bare fallow had been banished long before the engines made 
their appearance. But he speaks of a decided augmentation of 
yield per acre. He is “ sure of better crops,”—^which in itself 
expresses a great deal, when uncertainty is one great element in a 
clay-land farmer’s misfortunes. There is no comparison,” 
he declared to us, “between the steam and horse systems,” in 
respect to produce; he gets a more uniform sample of grain, 
and, moreover, considers that harvest comes earlier than 
before. Judging by the stubbles, we believe that he grows 
very heavy and good wheat-crops. He ploughs shallow for 
wheat, but finds that deep-grubbing of clover-lea in July pre- 

* I calculate on getting my own lands smashed up by the middle of September, 
and being then ready for some remnnerative contract work.—B, B. 




276 Beport on Steam Cultivation. [Olaeke* 

pares a first-rate seed-bed for wheat. We saw a field of beans, 
part after ploughing, part after cultivating, both operations done 
by steam; the former much the better crop, and the land cleaner. 
The rotation on the heavy land is a 6 -course. Stubbles, forked 
if requiring it, are smash^ up and crossed for the fallow crops, 
mangolds, swedes, and rape. On four or five fields “ kind for 
turnips ” he takes two root-crops in succession, namely, man¬ 
golds, swedes, followed by wheat, and then beans. But Mr. 
Bomford farms like a gardener: he is not content with one 
good crop in a year. He grows vetches, and swedes afterwards, 
li tons to the acre—^looking to his mangolds for great weight 
per acre. He has this year some of the best swedes we have 
seen, grown after rape. He showed us a superb piece of turnips 
grown between beans just removed; and another field of cab¬ 
bages planted by gaideners between the rows of a pea-crop 
that had yielded 5 quarters an acre. We are not surprised, 
after such results, to hear Mr. Bomford say that he should be 
»Yery sorry to farm without steam.” We may add here that 
we believe his machinery to be well managed; and the rope is 
properly tarred, &c., before being put away for winter. 

ISIr, Bomford’s experience upon sundry other points is this:— 
Levelling high-backed lands by ploughing them down ruins 
the soil; but he is satisfied diat, if you let the surface level 
itself, or tumble down of its own accord ” under the gradual 
wearing of steam grubbings repeated at long intervals, all will 
be right, and heavy land drain well with no necessity either 
to “ ridge or cast.” When a piece of levelled land is deeply 
tilled, the water escapes quicker 5 but if the surface be perfectly 
Batf the drains should be laid deeper, though no longer wanted 
so near together. 

No. 70. The late Mr. James Marsh Read, of Elkstone, 
Cheltenham, Gloucestershire. Mr. Read, whose sad premature 
death has occurred since the date of our visit, was distinguished 
as a breeder of Herefords and Cotswold sheep, and for having 
introduced the steam-plough into one of the last regions where 
it might be expected to prosper. For the village of Elkstone is 
mounted on the lofty Cotswold district between Cheltenham and 
Cirencester, at some 1000 feet altitude above the level of the 
sea; and it is surprising that a steam-engine should be able to 
climb out of, or descend into, the deep valleys of the region by¬ 
roads resembling mountain-passes. Yet here we found not a sta¬ 
tionary engine “ set,” but a Fowler self-moving engine and 4-fur- 
ww plough, in a field of fine clover-lea, 1000 feet (as Mr. Read 
informed us) above the ocean level. This engine is of 10-horse 
power, of the “ old make,” fitted with a narrow rope-drum on 
file hind axletree, for hauling itself along the headland: and 
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it bore on its name-plate the inscription, **"Kitson and Hewitson, 
No. 46, 1860.” One tremendous hill that it had ascended, with 
a couple of horses assisting, has an incline of about 1 in 6 
(as far as we could judge), and this not for a short rise, but (with 
occasionally pitches at a lower angle) for three-quarters of a mile 
up. Yet Mr- Read admitted no particular difiSculty in moving 
the machinery about, and had not burned out any fire-boxes. The 
road gear ” has broken once, but now stands well; and while 
no particulars were given to us (Mr. Read’s painful ill-health 
preventing him from working out the details of repairs from his 
accurately-preserved record of breakages, and time and cost 
expended upon steam tillage), we believe that the items of 
expense have been mainly for the ordinary renewal of rope- 
shares, &c. One little “ extra ” in working on these hills is that 
the water-cart requires two horses; and the cost of coal is 20s. 
per ton. An idea of the peculiar conditions under which steam- 
power has to cultivate here will be gathered from the nature of 
one of Mr. Read’s large fields stretching from the bottom of a 
deep valley or gorge, with a very steep slope (1 in 6 for most 
of the distance), to the brow of a hill we should think several 
hundreds of feet higher than the other end of the field. The soil 
at bottom is blue-lias clay; at top, fuller’s-earth clay, with 
inferior oolite-rock making a thin soil along the face of the 
slope, the surface of which is completely covered with small (and 
some big) stones. The engine traverses the headland at bottom, 
and the anchorage works its way along the summit of the escarp¬ 
ment. The plough takes three furrows up and four down ; but the 
cultivator will not work at all, from over-balancing itself Few 
localities could be diosen naturally less adapted for steam 
culture than this steep farm, part of thin brash with land-fast 
stones, and part of very heavy fuiler’s-earth clay some 50 feet in 
thickness. The climate, too, is very inclement for grain-crops 
on account of the excessive rainfall—often producing a large 
quantity of straw with a small yield of grain; yet, being in the 
south-western quarter of England, the peculiar mildness of the 
temperature herej promotes the growth of weeds and of timber, 
beech and whitethorn both flourishing in this elevated situation. 
We saw wheat-sowing in progress, 700 feet above the sea; and 
Mr. Read informed us that barleys commonly give about 32 
bushels per acre, but not of good quality. The barley crops that 
we saw were very short and thin; the turnips planted in July 
were miserably small; mangolds are grown about every seventh 
year. On 740 acres arable (besides 296 of pasture and planta¬ 
tion) a modified 4-field rotation was pursued ; and used to keep 
16 horses and 30 oxen at work. The steam-engine has banished 
the bullocks, with the great advantage of being able to get over 
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three times as much tillage per week when wanted, saving of 
time being an extraordinary benefit at such an elevation as this, 
where the weather is almost always wet (so much so that, during 
the whole month of September, 1866, there occurred but one day 
without rain, and the fall amounted to about inches. A 
peculiarity in the culture here is that the dover-lea, when 
ploughed, is crossed either by horse-drags or by the steam- 
cultivator, the fuller’s-earth being so unkind. The steam-ploughing 
on this clay is done 4, 6, and for some purposes, 9 inches deep, 
and is found greatly to improve the drainage and drying of the 
land. 

No. 71* Mr. J. Higginbottom, of Pensax Court, Tenbury, 
Worcestershire, has a Howard’s tackle, with 5-feet cultivator and 
steam-harrows, driven by a Robey and Co/s 10-horse engine. 
The whole was bought, in 1863, for 9001.; and the repairs since 
have cost about 90Z., inclusive of 40Z. for rope. With more 
care in working, the repairs would be less. The farm, prin¬ 
cipally stiff land resting on clay, but partly light soil with sandy 
subsoU, includes 420 acres arable and 680 pasture and orchard. 
The fields are of only 12 acres average size, and very hilly. 
The grubber does about 6 acres a day; the engine consuming 
half a ton of coal, at 8s. per ton ; coals l^ing found on the estate 
and fetched by the horse that carts the 5 or 7 hogsheads of water 
for the engine. Five men and four boys work Ae tackle; total 
wages 16s. per day. A shift occupies three horses for five hours. 
The engine is used for driving a saw-mill, grinding-mill, and 
cha^-cutter. Mr. Higginbottom observes an improvement in 
the drainage; he has increased his area of root-crops, and his 
crops generally have been made more productive.* There are 
now only 9 horses kept upon the farm. 

No. 72. Mr. John E. Stanier, of Uppington, Wellington, 
Shropshire. In the vale overlooked by the Wrekin, Mr. Stanier 
occupies 220 acres of arable, and 60 acres of pasture ; all 
tolerably level, and in fields of 25 acres each (two being of 50 
acr^ each) made by grubbing up 2J miles’ length of fences. 
The soil is a strong loam and part clay, chiefly upon a clay 
subsoil. On this comparatively small occupation he has ventured 
to adopt steam cultivation; in March, 1864, he purchased a 
Howard tackle, with 3 and ^tine cultivator and 3-furrow plough, 
and a lO-hoise portable engine by Barrows and Carmichael, for 
a total of 690Z1 Additions have cost 51 .; and repairs 20/., with 

* A good por^oxL of the land was turned np in the autumn and afterwards 
thxowB up into ridges, the rid^g-body being fixed upon one side of the oultivator 
sad the suheoiler on the other; so that firom the top of the ridge to the bottom of 
the saberiler the land was stin^ to a depth of IB inches. The re^t is, that vexy 
stiff Ud is a fine tilth, and irith one good stirring, fit to receive fixe barUy-s^. 
" '''J* £l[» 
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ordinary wear of rope, porters, &c. Coal, at 11s, per ton de¬ 
livered, costs 3s, 4d, per day; oil, about I 5 . 6d,; water, about 
750 gallons, is drawn by horse and man from a water-work pipe. 
Six men and two boys are paid 13s. 6d, a day. And to shift 
takes 6 horses for 2 hours, if in the same or on an adjoining field. 
The quantity ploughed per day is 6 acres; and cultivated, 6 acres 
with the 3-tined, and 10 acres with the 5-tined cultivator. 

The engine is employed 45 days on this farm, exclusive of 
delays from bad weather or from breakages, both of which have 
been very trifling. The engine also thrashes, pulps, grinds, and 
is let out to thrash for hire. In the spring of 1864 it cultivated 
300 acres for neighbours, at 7s. to 10s, per acre; but the tillage 
is at present confined to this farm. 

Mr. Stanier has dispensed with 4 out of 10 horses, and thinks 
he saves half the horse-com on these. He considers that steam 
cultivation assists the natural drainage of land, and has this 
winter profitably fed off turnips with sheep. He says, “My 
crops have increased so much as to excite the surprise of every 
one, and I consider the increased productiveness of the land 
entirely due to greater depth of cultivation obtained by steam 
power. Though, in my own case, the original outlay was great, 
and my farm a small one, I consider myself amply repaid in 
increased crops, greater depth of tillage, as well as cheapness 
and efficiency of work. Even the most sceptical of my neigh¬ 
bours now no longer doubts the numerous advantages of steam 
over horse power.” He further writes of the great value of 
How^d’s steam-harrows, which do 20 to 25 acres per day. 

No. 73. Mr. H. Reginald Corbet, of Adderley, Market 
Drayton, Shropshire, purchased a Fowler 12-horse engine, 
anchor, 4rfurrow plough, and 7-tined cultivator, in February, 1861. 
I'he cost was 777Z.; with additions, 751, making altogether 
8521 Many of the castings were too we^, and had to be replaced. 
The repairs have amounted to 1441 Is. ; file weakness of the 
“ drums ” necessitated their replacement by new ones; the caps 
and eyes of the rope were too small, and constantly breaking. 
But since heavier eyes, &c., of an improved make have been 
used, the whole have stood well. Mr. Corbefis farm consists of 
^0 acres, of which only 140 acres are arable—this hilly, and 
in one large field of 100 acres, with other small fields; the large 
inclosure having been obtained by knocking down old fences. 
Grass headlands are left for the engine to travel on, and “ anchor 
blocks ” are laid down at intervals of 100 yards. The soil is 
a strong loam upon stiff clay. The engine ploughs on an average 
4 acres per day, digs about the same, or cultivates up to 14 acres 
in a day. Water is supplied from a pit at the top of the farm, 
and from a brook below. Coal costs there 12s. per ton. Wages 
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are,—engine-driver, 11 per week, and bouse to live in; he is 
employed at other times in a carpenter’s shop ; the ploughman has 
14s«; die anchor-man 12s.; two porter-men 12s. each; and water¬ 
man 11s. per week. Removal takes two horses for half an hour, 
but the whole shift occupying half a day. The engine is em¬ 
ployed three days a week in sawing, in grinding, and working 
other farm machinery. 

Mr. Corbet says that the drainage is improved, but he does not 
attempt eating off roots on strong land; his course of cropping 
has been altered, not by increasing, but by decreasing his breadth 
of roots, and growing two com crops in succession; and the yield 
is certainly increased, though, ‘‘having taken the land from 
a tenant, cannot say in what ratio.” This tenant used to keep 
8 horses; Mr. Corbet added 300 acres, and employs 7, but they 
do estate work besides. 

No. 74. Mr. Thomas Nock, of Sutton Maddock, Shiflhal, 
Shropshire, occupies 500 acres arable and 50 of pasture, in gene¬ 
rally level fields from 9 to 16 acres in extent (“ many fences 
taken up, and more should be ”). The soil varying from strong 
loam with clay subsoil on most part, to red sandstone on the re¬ 
mainder. In April, 1862, he purchased a Howard tackle with 
10-horse engine, costing 500/. It cultivates 5 up to 10 acres per 
day, according to depth. Coals are burned at the rate of 12 cwt. 
per day, costing 10^. per ton. Water is supplied by horse and 
cart; five men are paid 2$. 6d. each per day, and three boys 1^. 
each; and taking up and setting down the apparatus (besides 
travelling) takes 2 hours. The engine does the farm thrashing. 
Mr, Nock says that the drainage is certainly improved ; and also 
that the root-crops can be fed off with much more advantage. 
He has not altered his rotation of cropping. His team force is 
reduced from 18 horses “ before ” to 15 “now.” * 

No. 75. Mr. Henry Han bury Tracy, of Gregynog Hall, 
Newtown, Montgomeryshire, works a Howard tackle, with 
5-tined cultivator and ridging body, a heavy steam-harrow, light 
harrow, and side harrow, by a 10-horse portable engine, upon 
only 106 acres arable. The soil is a “ mixed heavy loam, hard 
and tenacious,” “ hilly,” and now divided into seven fields, ranging 
from 7 to 30 acres—all altered to suit steam cultivation—and 
roads have been made for bringing the engine to each “ station,” 
while at each “station” a reservoir has been constructed, so that 
the engine pumps its own water. The repairs have been “ 5/. or 
6/.,” chiefly from breakages. The average performance is about 
6 acres cultivated per day. A removal takes 6 horses, “ on the 
avciage,” “from a day to a day and a half.” When taken in 
hand, this hrm was in “ a most wretched, neglected state: ” 
‘4 horses will now, do all the work rei^uired [except re- 
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movals I]; but it would take tbree times the number to do what 
we now do by steam.” Much of the ground having produced 
nothing before, except gorse, thistles, and rushes, it is impossible 
to assign any increase of production to the steam worL 

No. 76. Mr. Vincent Gosford, of Tanylan, Holywell, Flint¬ 
shire. In May, 1861, Mr. Gosford began steam cultivation with 
a set of Howard’s tackle, including a cultivator, a 3-furrow 
plough, with two extra bodies for deep work, a single plough 
for very deep work, and heavy steam-harrows, driven by a 
10-horse engine. The cost price was 672Z. Wearing parts and 
fittings have cost 25Z. 10^. 6dl; alteration of cultivator, 12^.; 
and small repairs, done at home, not exceeding 5Z. In 1865 a 
new rope was supplied. 

The farm comprises 414 acres arable and 100 grass,—three- 
fourths of it a deep alluvial soil,—the rest lighter. It lies 
perfectly level, in square inclosures averaging 20 to 30 acres 
each, intersected by four straight water-cuts for the drainage, 
these being very convenient for feeding the engine. 

The engine—consuming on an average half-a-ton per day, at 
12^. Zd, per ton on the ground, with a boy supplying water by 
a pail—ploughs 5 acres a day, or, with the deep plough, 15 
inches deep, 3 acres; or cultivates with the 3-tiner, 6 acres, and 
with the 5-tiner, 8 acres per day. With the harrows, it does, 
once over, about 16 acres per day. The engine-man (the farm 
blacksmith) has 2^. Sd; windlass-man, ploughman, and two 
anchor-men, 2s. 2d. each; two porter-boys, Is. each; and the 
water-boy, 8d.; total wages, 13s. lOd. per day. Four horses 
move the tackle in 2 hours, on an averag^e, ready to start” 
Tbe engine does the farm thrashing. Mr. Gosford has diminished 
his number of horses from 20 or more to 12 now. 

He says that the drainage is unquestionably ” improved. 
‘‘After the deep ploughing the rain-water quickly disappears, 
and the land is ready much sooner for the implements. After 
the old shallow ploughings the small hollows silt up and hold 
water like basins for weeks. On this flat soil the land, after 
caltwatiru/^ was washed down so closely that the work had fre¬ 
quently to be repeated, whilst the best possible seed-bed is 
left after the deep ploughing.” The plough was not purchased 
for the fii-st two seasons. He has altered his rotation by much 
enlarging the area of root-crops, “as we can now success¬ 
fully grow root-crops on the strongest land.” As to increased 
productiveness, he writes, “ I have no hesitation in saying that 
the farm is in course of progressive improvement, entirely 
attributable to steam cultivation.” 

The following are a few collected particulars from farms in 
this Division:— 
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Division 3.— Sot/th. 

No. 77. Mr. J. Allin Williams, of Baydon, Wiltshire, has 

had the honour” of spending not only several but very many 
thousands of pounds in breaking the steam-horse to field-work. 
Indeed, he was the earliest practical experimenter in steam- 
power husbandry; so devoted to the cause that he turned his 
malt-house and some other buildings into a regular farmyard 
foundry, in which he melted iron and brass, and (as he himself 
told us) “ worked with chisel and file, till neighbours had left 
their farms without his knowing it.” Unfortunately, however, 
Mr. Williams, clever and sanguine as he is, did not succeed in 
making more than two of his several patented inventions of 
ultimate practical value; and, beyond the small royalty which he 
receives from these, which he assigned to the late Mr. John 
Powler, and the improved facilities now presented by his 
farm for the operations of steam culture, he has had no 
return for a great deal of property sunk in the pioneering of a 
great enterprise which other men have carried to a triumphant 
issue. It is not for us to say how far Mr. Williams’ early efforts 
were guided by sound judgment; but we do know that, by the 
interest they excited, a powerful impetus was given to the whole 
question of steam tillage. 

The farm comprises 274 acres arable and 16 of grass—^the 
greater part, a very strong tenacious clay, in spots upon a chalk 
subsoil, in other places 20 to 50 feet in depth, and without 
springs—^being naturally drained by the underlying chalk, and 
so requiring little or no underdrainage, provided the staple is not 
allowed to pan.” The surface is in part level, and partly pre¬ 
senting very steep acclivities; in feet, this is a lofty situation on 
the Downs, at an altitude of 900 feet above the sea-level, and in 
the vicinity of King Alfred’s hill-stronghold the classic ‘‘White 
Horse.” The fields average about 17 acres in size; the boun¬ 
daries and headlands having been altered expressly for steam 
cultivation, so as to get them as square and paralleled-sided as 
pobible, and avoid acute-angled comers—called here “ pickids”— 
in other places “ gores” or “ skewtings.” A good deal of this 
has been effected by exchanges of dispersed lands made with 
abutting proprietors; bat some of Mr. Williams’ neighbours 
have not yet screed to meet him in nothing but straight lines. 
These exchanges cost Mr. Williams 50L He has filled-in no 
fewer than 17 chalk-pits, that the plough and cultivator might 
go through them, and has excavated 3 field-tanks. We looked into 
one of these: it is of 6 feet diameter and 13 feet deep, in a situ¬ 
ation where no water could be got except from a distance; and it 
is supplied from the roads, and by a few drains from the surfece- 
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water of tie adjacent fields. When emptied by the engine, it is 
sure to be filled again at the next rainfall; and the cost of digging, 
laying the bricks, and of the 1500 bricks, was 5Z. 12s. 3d. In 
his pamphlet, ‘ Progressive Agriculture’ (published in 1858), 
Mr. Williams well remarks how superior is a tank to a pond: 
occupying scarcely any ground space, preserving the water from 
evaporation, being safe from the injuries of frost or dry weather 
(so ruinous to ponds if not full), and costing three-fourths less in 
proportion to volume of water contained. And he describes a 
simple but very ingenious method for moulding dove-tail bricks 
to form the barrel-arch of a tank or well of any given diameter. 
The importance of plentiful supplies of field-water is noticed in 
several parts of our Report; and indeed, in many localities, the 
steam-engine and the water-drill, together, really demand this 
provision of drink before they can go to work without an un¬ 
reasonable expenditure in water-carting. Mr. Williams made 
short work with his obnoxious hedge-rows and field timber, and 
curiously enough, he used to affix grub-hooks and chains round 
old hedge roots, and by a slow-motion roller on his ploughing 
engine, tear them out of the ground, 7 or 8 stout roots at a time. 
The same operation he applied to big trees; opening the soil on 
one side for a fall, cutting off a few of the lateral roots, and then 
pulling a tree down bodily by a chain connecting the top with 
the engine—which with its roller hauled with the force of 70 
horses. It is surprising, also, what long steep hill-roads Mr. 
Williams’ engines traverse with little difficulty. They have had 
no difficulty or mess with the engines on wet or soft land. If the 
wheels begin to ‘‘ skid,” they are not allowed to burrow like 
rabbitsbut the engine is stopped, and stones picked off the land 
are put in the holes before the wheels, or else pieces of wood 
which are carried along with the engine for this purpose. 

Mr. Williams has an 8-horse engine and a 6-horse engine of 
his own design: in fact, his old engines, which were exhibited at 
the Salisbury Meeting of the Society, and also a 12-horse Fowler 
engine and anchorage set, which we saw at work. This engine 
(manufactured by Smith of Coven) is of the now antiquated 
make, with a number of V-groove drums instead of a single clip- 
dxum, and (as Mr. Williams said) does ‘‘shockingly bad” by his 
rope, A Fowler 4-furrow plough was making extremely good 
work, at a cost, we were told, of about 9s. per acre. It would 
take 4 horses with the gallows plough of the county, to turn over 
an acre in a day at the same depth; the custom of the neigh¬ 
borhood, however, is to plough shallow, with 3 horses. The 
od^imj^ements used are a 9-tined cultivator, of 7 feet width, 
by Mr. Williams, with the tines “in three’s” upon 
thi« which rise and fall like the coulters of a drill; 
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also a lever drill-presser, each press-wheel rising and falling at 
liberty from the others; and a massive apparatus of rollers, drags, 
and harrows, which is steered by diverting the rope to the right 
or left of die central line of draught. We observed that Mr. 
Williams uses Aveling and Porter’s travelling rope-carriers 
along the implement track, of which he speaks very highly. 

The acreage ploughed per day is 5 to 6 acres; or cultivated, 
10 to 12 acres. Coal is dear, 25^. per ton delivered, and about 
9 cwts. are consumed per day. Oil costs Is. The water-carting 
takes 1 horse; but when a tank is near, this horse is engaged 
half his time in harrowing, as he has only about 450 gallons to 
draw. The engine travels, with 1 horse to steer, and takes 
everything along with it; and, with laying out the rope, anchor, 
&c., 2 horses are required, from 2 to 4 hours. The labour costs 
engine-man 3s., ploughman 2s., and 4 men or stout boys at Is. 6</. 
each. All the heavy tillage of the farm is done by this tackle, of 
which the following are the particulars—from January 1st to 
Nov. 6th, 1866, 194 acres ploughed, 100 acres grubbed, and 
20 acres rolled, dragged, &c.; and there remained to be ploughed 
before January 1st, 1867, 96 acres, making a total of 410 acres 
in the year’s work. The apparatus occasionally goes out to 
contract work. The following are examples. Four fields (about 
40 acres) w^ere ploughed for 16s. an acre, or 31Z. 18s. 3d. The 
expenses for 10 days’ labour, including removals, which were 
frequent, and oil, were 8/. 14s. Again, about 40 acres were 
ploughed for Mr. Campbell, of Buscot Park, some at 15s., 
some at 20s. per acre (with coal and water), coming to 
347. Is.; and the expenses for labour and oil, 14 days, were 
1%L 4td .; repairs cost 37. 5s.; leaving 184 15s. 8d. for the 
machinery. The work was very severe, the engine at 90 lbs. 
pressure, being only just able to drive 3 furrows, and the journey 
there and back was between 20 and 30 miles. 

We noticed that Mr. Williams had housed his engine-man 
under a sort of roof over the engine foot-board, very well in hot 
summer weather, but bad for cutting draughts in windy weather; 
the sides could have doors, and lock up as a security for coal. The 
“set” was bought second-hand in March, 1862, for 350Z., and 
has cost since then 1504, including rope, new fire-box, tubes, &c,; 
while the smaller repairs, executed by Mr. Williams’ engine-man, 
amount to about 707. in £he whole. 

As to results, 5 out of the 11 horses formerly kept, have been 
displaced. Then the drainage is improved; by which is meant 
that land formerly holding water on the surface for days, now 
lets it soak down as fast as the rain falls, and all the soil of the 
farm is much drier. The acreage of roots has been very little 
increased, and Mr. Williams says that, though the yield of his 
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crops is satisfactory, he finds a greater improvement in the 
qnaJity of the produce, consequent upon the use of the steam- 
plougL 

No. 78. Matthew Savidge, of Sarsden Lodge Farm, near 
Chipping Norton, Oxfordshire. Quite a nest of steam-ploughs 
is to be found on the estate now owned by Earl Ducie, and 
which was improved by ihe late Mr. Langston, M.P., till it 
became one of the finest examples in England of permanent land 
amelioration. At the Leeds Meeting, in 1861, Mr. Langston 
purchased a Fowler 14-horse engine and 4-furrowed plough, 
adding afterwards a 7-tined cultivator; and in March, 1864^ 
after die death of Mr. Langston, Mr. Savidge bought die full set 

second-hand’* of Lord Ducie, for 600?. His report is that he 
has every reason to be satisfied with his bargain, and that all die 
farmers in his vicinity are well pleased with Ihe Fowler form of 
tackle.* 

What is the precise sum incurred by Mr. Savidge for wear 
and tear, allowing for important replacements always rendered 
necessary after a few years of heavy labour, it would not be 
right to publish in the case of a second-hand set. For though 
Mr. Savidge ol^'ects to travelling his machinery far upon roads, 
it occasionally goes out to contract work, at some 14s^. an acre, 
and though the best working land seldom fells to the lot of the 
steamer, the earnings come in nicely to defray the coal-bill and 
the men’s labour due to the tillage upon this farm; and there 
would be an end to fair and equal bargains between letter and 
hirer, if every bit of the risk and profit were publicly known to 
^ T beforehand. One fact, however, we may mention, and most 
important it is: the Leeds rope, 5 years old, has worked 5000 
acres, and the tillage as we shall presently describe, has been no 
playing with a few inches of surface-soil, but a profound searching 
into^ a difBcult subsoil. Among other items of damage, the 
engine crank-shaft has been broken, and the use of bad water 
rendered necessary a new pump. But (besides the rope) the 
“clips’* upon the hauling-drum wear well, when not too tightly 
pinching, and the small “repairs” have not amounted to 10?. 
a year. The daily working expenses are as follow:—The 
engine-man has 2s .; ploughman, 2s .; anchor-boy. Is. 4d.; three 
porter-^ys, Is. each; and the water-cart man, 1^. 6rf., amounting 
to 9s. lOrf., to which must be added Is. 2d. for a gallon of beer 
making 11s. a day for labour. All these hands are agricultural 
labourers, assisting at other times in any work on the farm. The 
water-supply being plentiful and convenient, with a “portable 
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pump” placed when required at the nearest available point, 1 
horse is able to convey all the water and coal—costing say 2^. Qd. 
per day. Removal, if in the same inclosure, takes a couple of 
horses two hours; if to a considerable distance, it requires 5 
horses, that is, 3 to haul the anchorage, and 2 to the plough. If 
a shift be requisite about every fourth day, the sum for this item 
will be less than I 5 . upon each day’s work. The oil costs 1^. 
Coal is generally burned at the rate of about 12 cwts. per day, at 
15s. a ton, that is, 9.?.' worth in a day. The total of these several 
items is 22s. per day. The ordinary performance per day (in- 
eluding the time wasted in removals) is about 6 acres of 
ploughing, 7 acres of digging (with prong-breasts on the plough- 
skifes), or 9 to 10 acres of cultivating with the 7-tined implement; 
so that the working expenses are 3s. 8d. an acre for ploughing, 
3s. 2d. an acre for digging, and 2s. 2d. to 2s. 6d. an acre for cul¬ 
tivating. In a fine time, these average quantities of work are 
exceeded, and they have “raced” 14 or 15 acres in a day, for 
which the working-expenses would be only Is. 6d. or Is, 7d. an 
acra What must be put to these various prices for repairs, 
interest and depreciation, we cannot exactly say. The rope 
(fi:om what has been stated above) would scarcely exceed 4d. an 
acre. The area steam-tilled on this farm in a year (that is, both 
first and second times over) is under 200 acres; may we guess 
the repairs at Is. 8d. an acre ? If this be anything near the 
truth, the whole working costs per acre will amount to 5s. 8d. 
for ploughing, 5s. 2d. for digging, and 4s; 6d., 4s. 2d., down to 
3s. hi. for cultivating. The engine does all the farm thrashing. 
If we allot a portion of the cost price to the thrashing account, 
and take interest at 5 per cent, on say 500/., and depreciation at 
5 per cent on the same sum minus the value of rope and other 
wearing parts, say on 400/., we shall have a yearly charge of 25/. 
for interest and 20/. for depreciation, or 45/. to be divided over 
the whole acreage done, say an average of 4s. fid. an acre. But 
not knowing the relative quantities of the different sorts of work, 
or the number of days occupied in the year’s tillage, we cannot 
say how much more than 4s. fid, should be charged on each acre 
of ploughing and digging, and how much less than 4s. fid. should 
be charged upon each acre of cultivating, though we believe that 
Mr. Savidge does three times more of grubbing and digging than 
he does of turnover ploughing. We may, however, fairly put 
the case in this general way: Mr. Savidge appears to us to 
execute the tillage of his farm (contract-working, in which other 
people must pay for accommodation and expe^tion as well as 
for mechanical efiBciency, more than they would give for ordinary 
horse work, does not come into the same category with these home 
operations) at the above working figures per acre; while over 
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and above these outgoings he maintains the steam-horse for 45/. 
a jear—just about what an extra real live horse would cost him. 
So that the second-hand steam-plough, while performing each 
operation with cheapness as compared with animal labour, 
involves no ruinous or even burdensome sinking of capital. Mr. 
Savidge admitted to us that the steam tillage certainly costs less 
than animal tillage did. 

As to direct gain from the use of this economical apparatus, 
one item is very clear and convincing. Mr. Savidge now works 
9 horses upon his farm, which consists of 380 acres of arable, 
and 180 acres of pasture; but before the engine came he ploughed 
with a gang of 12 oxen, or rather of 16 (with the spare bullocks'), 
in addition to the 9 horses. All the former expenses connected 
with these 16 bullocks he now keeps in his pocket (or rather the 
money is available for something else); that is, at 15/. per ox 
(for which assumed cost of maintenance, see our Introduction), 
mere is a saving of 240/., to be placed on the credit side of the 
steam account. On the debtor side stands the whole yearly cost 
of the steam tillage. Well, if the proportion of cultivating done 
be about three times that of the ploughing (as we think it is, 
though the exact figures have not been ascertained), the average 
cost per acre, including everything, cannot exceed lOs.; and 
upon 200 acres tilled in a year, the total outlay for steam-work 
on this farm will not be more ihan 100?. The balance is 140/.; 
or, in other words, Mr. Savidge’s annual expenditure for the item 
of tillage-work must be something like 7^. 6d, an acre less over 
his entire farm (arable) than it was before the steam-machinery 
was substituted for oxen. We would remind readers here, that 
these calculations are not Mr. Savidge’s, but ours; but we are 
confident that, though wanting in the correctness which only 
exactitude of every detail could give, the main results are borne 
out by the statements with which he kindly favoured us. Now, 
the saving of a few shillings per acre over a whole farm may not 
appear of any profound importance—though in many cases it 
just makes ail the difference between getting ‘‘a comfortable 
cri^t with something laid by on the hob,” and the miserable 
existence of barely making both ends meet,” ..However, a posi¬ 
tive lessening, instead of an increasing of the former outgoings, 
is a grand point in an example of steam cultivation; farmers 
being too commonly so restricted in their command of capital 
that they are infinitely more ready to try a new system sure to 
curtail their old rate of disbursements, than one involving an 
additional investment with good hope of a profit. Mr, Savidge’s 
case is so far encouraging; but a more momentous inquiry has 
to be made, whether he has not “bought his whistle too dear”— 
whether he does not lose by inferior produce or a heavier labour 
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bill, or any other result of the new husbandry, more than he 
saves by the superior economy of the tillage-work? A brief 
description of the farm and its management will furnish the 
reply. 

The 380 acres of arable lies in large fields, averaging 30 to 40 
acres each, with low fences and few trees. This is because it is 
part of a liberally-treated and highly improved estate, hedges 
having been abolished, and trees removed without mercy; and 
new hard straight roads formed where they were wanted. Thus 
Mr. Savidge is in a position where he can work his engine to 
advantage; whereas the absence of these facilities would have 
operated against him, and very probably have prevented his 
getting any advantage at all out of steam-ploughing. The soil 
varies from oolite clay to gravelly loam, 3 horses commonly 
ploughing 5 inches deep. The clay subsoil contains much lime, 
and, so far from being afraid to touch it, Mr. Savidge spreads 
on the surface the two bottom spits of clay out of under-drains, 
finding the effect to be like that of “ claying” in the Fens. He 
has served an apprenticeship, as it were, with different sorts of 
steam implements upon this land; he greatly improved some 
of the implements in detail, and has the merit, we believe, of 
first applying the digger-breasts ” to the steam-plough. Some 
of the practical deductions from his experience are, that he may 
dip-in the cultivator tines to any depth, whereas very deep 
digging and ploughing should be done only at long intervals of 
time; and again, when land is to lie fallow through the winter 
it cannot be too rough, so that only for reducing clods to seed¬ 
bed, or for immediate cleansing of root-weeds, should the drag^ 
harrow” be used—that is, the heavy harrow worked by being 
slung alongside the plough or digger. 

As an illustration of management pursued, and of the use 
made of the steam-tackle, take a 40-acre field, of 10 to 14 inches 
of clay upon a substratum of gravel, with some higher undula¬ 
tion of gravelly loam staple. We saw in this field the stubble 
of a good wheat-crop grown after peas; the seed-bed prepared 
by twice grubbing die pea-stubble in July and August, 1865, 
and then, after it bad laid awhile, barrowing the stale clods by 
horses just before drilling. For the pea-crop a wheat-stubble had 
been steam-dug 10 to 12 inches deep after harvest, left for the 
winter, and then simply harrowed and drilled in spring. The 
wheat of 1864 was put in thus—a bean-stubble was steam-grubbed 
10 inches deep directly after harvest, and, after a time, harrowed 
and drilled-in by horses, Mr. Savidge not being at all afraid of 
10-inch deep work for wheat, provided it be grubbing, and 
sufficient time allowed before sowing. The beans had been 
sown by horse-harrowing and drilling, in spring, a winter tilth 
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that had been steam-ploughed with furrows 6 to 8 inches deep. 
The previous crop of 1862 was barley, put in, eecundem artem^ 
by horse-work after swedes. These swedes of 1861 had been 
prepared for by two steam-grubbings (the second “ across ”) in 
autumn, then manured in spring, and ihe manure steam-grubbed 
in; that is, thrice over with the steam-cultivator did all the heavy 
work required for fallowing and getting a clean, fine turnip-bed. 
The “ artificial” drilled-in with the seed was 3 cwts. of superphos¬ 
phate per acre, and the swedes were a fine crop. The farm¬ 
yard dung and superphosphate for the swedes of 1861 were the 
sole manure applied to this field during all the succession of 
crops; yet after barley^ beans, wheat, and peas, came a very fine 
yield of wheat in 1866, with, what we can vouch for, a particu¬ 
larly clean stubble, Mr. Savidge told us that this would be 
farmyard-manured, and the manure steam-ploughed-in for the 
pea crop of 1867. In fact, a new system of husbandry is being 
practised on this farm: the strong land of this oolite district is 
unkind for turnips, and neither the feeding-on nor cartmg-off of 
roots benefits such land (in fact, Mr. Savidge says that ‘‘ a bit of 
turnips on a clay field spoils it”); and having a few fields of 
kind soil he is growing roots upon them eveiy third year^ but 
on the clay portions of his farm no roots at all. We have not 
space, in a Beport embracing such a great number of farms, to 
draw the many obvious lessons from this fine example of a new 
system of management introduced by the steam-plough, but 
would call to it the special attention of our readers. The general 
result is, that having abolished dead-fallow, and changed the 
ordinary rotation on dilferent parts of the farm, so as to suit the 
cropping to the capabilities of the two sorts of soil, Mr. Savidge 
grows a greater breadth both of corn and of roots, and also more 
summer-feed than he did before the advent of steam.” For 
instance, this very 40-acre piece, of which we have related the 
history, would have borne only a moderate crop of roots (with a 
good season) instead of a more remunerative crop of peas, in the 
year 1867, if there had been no steam-plough. While the main 
increase of production is found in more crops, there is also an 
augmentation of yield per acre, though to what extent is not 
clearly and easily perceptible until averages have been taken 
during a series of years. Mr. Savidge says that the crops are more 
even,” and their quality betterand his wheats after steam- 
cultnre have invariably been better and brighter in the straw. 
As a natural consequence of having more crops, and (we suppose) 
also more stock, the manual labour has been decidedly increased, 
}mt the artificial-manure account remains as before; and the 
great and good results accomplished on this farm are mainly due 
the jimHiie which, besides working the land more cheaply 
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than animals could do it, executes the tillage in a style of effici¬ 
ency that they could not imitate at all. 

The effects of the deep culture upon drainage have been 
exemplified on this farm in a way we should hardly have 
expected. The surface is slightly undulating, the “water-table” 
in the subsoil is low, the outfalls are good, and the average rain¬ 
fall moderate, or 26 to 28 inches. Yet Mr. Savidge maintains 
that to lay any of his strong-land fields uniformly flat—that is, 
without any semblance of ridge and furrow—is a mistake. Pro¬ 
bably he would say that an appeal to the example of a garden- 
bed is an inapplicable argument for the perfect drainage of 
deeply-delved horizontal ground; because, in the case of the 
garden, within a score yards or so, there are most likely ditches 
or other interruptions of a uniform plane. But whatever theory 
has to urge on the question, here is a practical proof: when a 
clover-lea on clay soil is grubbed-up early for what is here called 
a “ pin-fallow ” for wheat, Mr. Savidge considers himself obliged 
to plough it up into ridge and furrow before sowing, having 
found that it will not otherwise drain well through a wet season. 
Fields were laid flat, at the introduction of the steam-plough 
a few years ago, in the belief that good husbandry prescribed 
such a course; but it “ did not act,” because of the tops of the 
old ridges being too bad a soil, and the plough has now be^n 
used to cast them up again, though not very high. Mr. Savidge*s 
declaration that he has damaged much heavy land by Banning 
it, probably finds a commentary and explanation in the experience 
of other managers who have done injury when they threw down 
high-backed lands in a»summary manner, but not when the 
lowering was very gradually effected. Still, it may be true that 
certain descriptions of soil and subsoil require the superficies to 
be, as it were, slightly in “ marcite ^ contour; on which question 
further information appears in our accounts of some other farms, 
—as, for instance, No. 67, 

No. 79. Mr. Robert Craddock, of Lyncham, Chipping 
Norton, Oxfordshire, purchased a Fowler “ 10-horse set ” at the 
Worcester Meeting in 1863, the total cost being about 780Z. 
The only breakage of consequence has occurred to the engine- 
shaft, which cost 16Z. to repair. The working charges are,—for 
labour, six men and boys, 9s. 6rf. a day; removal, two hours of 
time; water, drawn by ahorse and boy from tanks made in proper 
places on the farm; oil and grease, Is. lOrf. a day; coal, at 13^. per 
ton, from 12 to 14 cwts. per day. The plough does from 5 to 6 
acres, and the cultivator 8 to 10 acres per day. The farm, of 
about 400 acres arable, and 130 acres of meadow and pasture, 
has a rather deep, retentive soil, with the subsoil of one part 
gravel, of another part clay. The surface is nearly level, and in 
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fields averaging about 22 acres in size, several old hedge-rows 
having been removed. 

The engine is used for thrashing, grinding corn, chafi-cutting, 
and other operations; but the tackle is solely confined to the 
farm. Before the introduction of steam-power, 12 horses and 8 
or 10 bullocks were worked; now the bullocks are dispensed 
with, and 8 or 9 horses ** do the work easily.” 

Mr. Craddock says, From deep cultivation we find the land 
lies much drier; as the water gets into the drains and runs off 
much quicker since steam-power has been adopted.” He has 
increas^ the acreage of his root-crops, and reports that “the 
crops generally are more productive; the straw growing much 
stifier, it is less liable to go down.” 

No. 80. Mr. liobert Hewer, of Fair Green, Chipping Nor¬ 
ton, Oxfordshire, occupies 540 acres arable, and 200 acres 
pasture, partly “sour stone-brash,” partly strong land; lying 
tolerably level, and in 20-acre fields, altered in figure to suit 
tbe steam-plough. He works a 10-horse set of Fowler tackle, 
formerly belonging to the late Mr. Langston, which was taken 
at a valuation for 400/. at Lady-day, 1864. The repairs have 
amounted to 25i, chiefly for a new axle-tree to the hind-wheels 
of the engine, a new crank-shaft, &c. 

The 3-furrow plough turns over 5 acres a day, and the 7-tined 
cultivator smashes up 10 acres a day. Coals cost 7s, a day, at 
15s. per ton delivered; oil, Is.; and water is carted by one horse 
from tanks. Removal requires three horses, on an average of 
distances, from three to four hours. Two men are paid 2s. each, 
and five lads lOd. each, making a total of 12s. 2d, per day for the 
manual labour: a low figure for weak hands, that we have found, 
in the majority of cases, to be an unadvisable piece of economy. 

The engine is nsed for thrashing, and the apparatus confined 
to the farm. 

Mr. Hew’er gives no information as to results, beyond the fact 
t^t he has neither altered his course of cropping nor extended 
ius usual breadth of roots. His team-force now is 12 horses. 

No. 81. Mr. George Pocock, of Bourton, Shrivenham, Wilt¬ 
shire. In October, 1859, Mr. Pocock, then occupying only 
250 acres arable* (besides bis rather large extent of pasture), ven¬ 
tured upon the purchase of a 10-horse Fowler engine and anchor¬ 
age, and a 3-farrow^ plough, with 4th furrow skife to be attached 
when wanted. This is the old-pattem straight-beamed imple¬ 
ment, with provision for adjusting the width of furrows, and is 
considered by Mr. Pocock to be stifier in fiaming, and to stand 
to its work better than the newer bent-beam plough. We may 


* 200 more acres of arable were taken in 1861.—G. P. 
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observe here, that we found the coulters set considerably back- 
warder than the share-points, with a space about two fingers wide 
bettveen the end of the coulter and the top of the share. This, 
according to the engine-driver “ Charles,” who is a prize plough¬ 
man, is the custom with' horse-ploughs; the interval making 
way for small stones to escape wedging between the share and 
coulter, while tearing off a portion of the slice from the land-side 
makes the furrow turn better. But why are not the coulters on 
this plough—as is commonly the case upon steam-ploughs—^kept 
relaid and sharp like the coulters on horse-ploughs? Mr, 
Pocock has exchanged the old groove-drums for a clip-drum, 
and the small rope-drum for the onward motion along the head¬ 
land has been replaced by an endless pitch-chain and toothed- 

? inion, adjustable for tightening up the chain. In this, Mr. 

^ocock’s own, contrivance the adjustment is efifected somewhat 
diSerently to Messrs. Aveling and Porter’s patent arrangement. 
The work which we saw in hand was being done by a home¬ 
made cultivator, partly after Mr. Pocock’s own design, and 
partly upon the plan invented by Mr. Williams, of Bay don. 
Nine tines are carried by three lever-frames, which rise and fall 
like the coulter-levers of a drill; and the carriage-fi^me to which 
they are attached is fitted with two semicircular bows, or grooved 
sweeps, which support and hold off the tail-rope to either side alter-, 
nately; this implement being made to turn round at each end of 
the field by means of the tail-rope pulling at one of these “ bows.*’ 
The action is very easy, and there is a barrel with ratchet for 
taking up ** slack.” The advantage, as compared with a balance- 
cultivator, is in the lightness of framing in proportion to the 
number of tines; in fact, a balance-cultivator may be said to 
consist of two cultivators set face to face. We understand that a 
question raised as to this method of turning being an infringe¬ 
ment of the Woolston tnm-bow” patent, ended in Mr. Smith’s 
presenting Mr. Pocock with a license. With the cultivator the 
average performance per day is 16 acres; that is, in cultivating 
land previously tilled; but generally it is steered so as to overlap 
half its own work, thus giving ‘*two tines” to the field at one 
time, and so doing 8 acres per day. The 3-furrow plough, some¬ 
times working a heavy drag-harrow alongside, averages 5 acres 
per day. 

But in order that this work with a 10-horse engine may be 
appreciated, we must name the character of the land. It is a 
deep, solid, homogeneous clay, that used to take 3 horses to 
plough a furrow 3 inches deep, and 4 horses to plough a furrow 
4 inches deep; the steam work, however, is done some inches 
deeper than either. 

^ What is the cost? Ordinary labourers get 10s. a week. But 
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Mr. Pocock’s eagine-man lias I 85 . a week regularly, with 3^. 
a week more when steam-cultivating. The ploughman has 18^., 
the anchor-man 9^., and two porter-boys Is, 6 rf. each. The water- 
cart lad has 65 . Qd. (5^. 6 ^., G. P.); making the manual labour 
lls. Id, per day. The water-cart horse is put at 2s, 6 c?. (4^., 
G. P.) Moving takes two hours; the engine self-travelling, 
but requiring a horse to steer,—an uncertain item, say I 5 . &d, 
upon each day’s work. Coal, 8 cwts., at 145. M, per ton, costs 
say 6 s. per day, and oil, Is. Thus the working expenses are 
22s. Id, per day; that is, 4s. 6 c?. an acre for the ploughing, 
and Is. 5d. an acre for the grubbing once over. To this we 
must add the expense due to die machinery. About 600 yards’ 
length of rope are in use at once, and 260 acres of plough¬ 
ing, and 210 acres of scarifying and smashing up—making 
in all 470 acres of work per year—have worn out 1500 yards 
of rope in seven years; that is, the cost of 1500 yards of rope 
150i) is chargeable upon say 3000 acres of work done; or 
each yard of rope has been consumed upon about 2 acres of work, 
at a cost of about Is. per acre. The rope is now in very good 
condition, a portion of it having only lately arrived from Leeds. 
The ** repairs ” have been about 20/. a year; or about lOd. per 
acre. Heckoning the interest and depreciation wholly upon the 
tillage-work, the interest at 5 per cent, on the prime cost, 750/., 
will be 371. 10s. a year, or Is. 7c?, per acre; and the depreciation, 
at 5 per cent, on say 640?., will be 32/., or Is. id. per acre. 
Thus, the annual outgoings will be as follow:— 


Working expenses:— 

Ploughing 260 acres, at 4s. 6d. 
Cultivating 210 acres, at Is. oil. 


£. s. il 
08 10 0 
14 17 6 


73 7 6 

Eope, 214 yards per year, at 2s. 21 8 0 

Kepairs . 20 0 0 

Interest. 37 10 0 

Bepreciatioii . 32 0 0 


Total cost of 470 acres tillage, at an average) ,«, - ^ 
of7s.l0e/.peracre .. .. .. .. !. f ^ ^ 

But a deduction ought to be made from this account for the use 
of the engine in sawing, and, we believe, also in thrashing; the 
steam-plongh engine having a considerable amount of such work 
to do, as well as the couple of 7-horse engines which Mr. Pocock 
keeps for contract-thrashing. We did not ascertain the number 
of days work done by the plough-engine off the land; probably 
^ above total outlay for steam tillage ought to be reduced 201 
or 30/, 

^ Mr. Pococdc states tha^ in the absence of the steam-tackle, he 
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would require 12 horses more than he has now; and, at 44?. 
each, the saving is 528?. Subtract the total outgoing for steam 
tillage—say 160?.—and the clear gain by the substitution of steam 
for horses is 368?. a year. In the statement of the number of 
horses saved, we believe that Mr. Pocock, with his love of mode¬ 
ration, has estimated considerably below the mark; our own 
impression, when inquiring upon the spot, being that he saved 
14 horses. If so, the clear gain will be 456?. a year on about 
500 acres arable; a large result very much due to admir¬ 
able management in making the apparatus do a great deal of 
work. No such profit would have been derived if the 260 
acres of ploughing had been left imdone, and the steam-work 
limited to the 210 acres of cultivation, which is about all the 
use that some farmers would have made of the tackle. 

Mr. Pocock^s arable is all heavy land, “ very hard to work 
still it does not look hungry, and he explains that this is because 
the character of the staple has been materially altered by the 
absence of trampling and the deeper steam tillage. The strong¬ 
est bits, he says, “ are not like the same soil now.’^ His system 
of culture is to take wheat every other year, as: (1) vetches with 
turnips after—at least on a part, (2) wheat, (3) beans, (4) wheat, 
(5) clover or seeds, (6) wheat; but this is not kept to invariably. 
We saw a magnificent crop of mixed peas and beans, probably 
6 quarters per acre; and we were informed that better wheats 
and much better green-crops are grown since the adoption of 
steam tillage. 

The land is drained 2 to 3 feet deep, and Mr. Pocock is well 
satisfied with having flattened his fields, so that not even water- 
furrows remain. He believes lhat all clays will drain well, if 
the levelling of the old high-backed ridges be done gradually; 
here, two or three years have been occupied in flattening them 
by the scarifier. 

We believe the apparatus on Mr. Pocock’s farms to be one of 
the most carefully managed that is to be found; but everything 
seems to be equally well looked after here,—including a herd 
of 150 to 155 cows; a dairy with three of Keevil’s cheese- 
makers, a horse-power chum, capacious shallow tin milk-vats^ 
and numerous presses; and also a saw-mill, where the steam- 
plough engine “ earns a living ” when shut out of the fields. 

No. 82. Mr. Edmund Ruck, of Castle Hill Farm, near 
Cricklade, Wiltshire. What we learned from Mr. Ruck, one of 
the best known among the veterans of steam-ploughing, may very 
well he compressed into a short compass; seeing that his views 
and experience have been fully stated by himself to the Society’s 
members (see ‘ Journal,’ vol. xxiv., 1863), while a most inter¬ 
esting and scientific account of his improvement of grass-land 
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is given in die very last Part of the ‘Journal’ (New Series, 
vol. ii., 1866). 

We could not forbear a diversion from our direct “ steam ” 
track to get a glimpse of the Manor Farm at Braydon,—lying in 
a low tract of poor clay-land, furze, water, and deep founderous 
lanes and “ slogs,” with pastures of “ hardhead, rest-harrow, and 
devils’-scabious,” a “ water-table ” only a few inches below the 
surface wherever it is not on the surface, and the unenviable 
notoriety that it “ would rot a goose.” Steam mole-draining 3 
feet deep at every 2 yards, assisted by cross-drains at intervals 
of 4 chains, with only a few pipes at the outlets, and costing a 
little over 16s. an acre; lime-composting, liberal artificial ma¬ 
nuring, and heavy sheep-folding on the grass have amazingly 
altered the nature of the herbage, and probably more than doubled 
the rental value of the land in four years. Mr. Ruck s very clever 
arrangement and economical construction of feeding and barn 
premises (particularly his faggot-roofing, his contrivances for 
watering the catde in their boxes, and for distributing prepared 
food to about 50 bullocks by one man in less than five minutes), 
were matters of great interest to us; but for full information con¬ 
cerning this really extraordinary example of land improvement, 
we must refer readers to the above-named description in the 
‘ Journal,’ 

Mr. Ruck’s address to the Weekly Council, May 15th, 1863> 
relates how he purchased his 14-horse-power set of Fowler tackle 
in 1859, and at once sold oflF seven 4-ox teams; how he removed 
hedgerows and made sound headland roads: how he used 
Fowler’s steam-draining plough without pipes: how his steam- 
ploughing (with drag attached), at the rate of 8 acres a day, cost 
him 5s. per acre; and scarifying (with drag attached), at the 
rate of 16 acres per day, cost him 2s. 6d. per acre: how the said 
ploughing was worth, by horses, 15s.; and the scarifying worth, 
by horses, 7s. Qd, an acre—the steam-work thus being executed at 
one-third the cost by horses: how a 14-horse engine does in one 
day the work of 30 horses : how heavy land drains much better 
and dries quicker after steam culture: how artificial manures 
operate more effectually, owing to the finer tilth produced: that 
digging by the steam-plough, at 5s. an acre, is really worth as 
much as spade-work done at 40s. an acre : that by autumn culti¬ 
vation vetches and rye are grown and fed off in spring, in time 
for a root-crop to follow, by which the flock of sheep is greatly 
enlarged: that the harvest comes a week or ten days earlier: 
that the ^mples both of wheat and barley are better and heavier: 
that the seeds are wonderfully better: that clover can be grown 
after steam tillage every three or four years: that 8 horses are 
found snfiiciexit to cart the com on 600 acres arable; that the 
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improvement of the condition and status of the labourer is very 
great:—^These, and a number of other points in Mr. Ruck’s 
experience, having been already published, leave us compara¬ 
tively little to say; but what we saw and heard may, nevertheless, 
be of considerable importance. 

Castle Hill Farm consists of 620 acres arable, and 100 acres 
of grass. It formerly lay in S6 fields, but by destroying nearly 
5 miles’ length of old fences, it is now in 9 fields of about 70 
acres each, having straight boundaries and very little timber. 
Four of these fields have a good loamy soil, managed on the 4- 
course shift; the other 5 fields have a calcareous clay and strong 
loam soil, growing vetches, rye, and other sheep-keep, followed 
by wheat, then clover, broken-up for beans (manured), and then 
wheat again. The draft-labour used to be performed by 9 horses 
in 3-horse teams, and 56 oxen worked in seven 4-ox teams, 28 
in the morning, and the other half in the afternoon. These 
bullocks, bought as 2-year-olds and sold out as 4-years-old, im¬ 
proved themselves in value about 50s. each; grazing 100 acres 
of moderate pasture, and doing only summer-work,—^Mr. Ruck 
arguing that they paid the rent of the land they fed on, giving 
their tillage-labour into the bargain. However, there was, at 
any rate, the cost of their harness, implements, manual labour 
for worlang them from 30 to 40 w'eeks, and feeding them during 
winter, besides the interest of capital locked up in them ; and 7 
teams, or 28 oxen, at say 15Z. a year each, would involve an 
annual outlay of 420Z. But without entering into a discussion 
of this question, we may merely say that, had there been no 
oxen, the same work would probably have required 14 horses; 
and these, at our standard figure of 44?. each, for everything 
connected with their maintenance and working, would have cost 
616?. 

We do not pretend to settle here whether it is 420?. or 616?. 
that Mr. Ruck saves eveiy year by the banishment of his 

horned horsesbut we are very sure that it must be a hand¬ 
some sum, seeing that a great acreage of heavy ploughing and 
dragging is not likely to be done gratis by any animal or other 
motive-power, until “perpetual motion” turns out an accom¬ 
plished fact. At present, Mr. Ruck has 10 horses, and (as he 
told us he did not mind being “a little pulled to pieces”) we 
may add that they are in poor condition. He admits that he is 
longer about carrying his harvest than most people are; but the 
farm always has had about a hundred hands out of Cricklade, to 
cut the com. The reaping is thus done very quickly, and the 
10 horses, with l-horse carts, stack a large part of the crops in 
the fields. 

At the date of our visit (November 9th), he had done very 
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little autumn cultivation; but be had ploughed 600 acres since 
the 1st of May, and all his wheat-sowing was finished. In 1865, 
not a single acre of the ploughing was done by horses. We noticed 
a little couch on one of the headlands, and the explanation of 
this given us was, that the headlands are worked by, horses and 
not by the steam-plough. After all the wheat is in, the clover- 
leas are steam-ploughed for beans, which are sown on the stale 
furrow. 

The apparatus now used is a double-engine 14-horse Fowler 
set Mr, Ruck tried the roundabout, the clip-drum single-engine 
and anchorage, and now declares himself warmly in favour of the 
two-engine system. The travelling-anchorage, he thinks wrong 
under any circumstances, for now he can finish up in one field 
and b^in the next in about 10 minutes, which saving of precious 
time worth anything on a large farm. Three men work the 
tackle, Mr. Ruck paying the engine-men 11. a-week each (ordinary 
wages being 10s. a week, or rather averaging about 13s. a week 
the year through) ; and his hands being good fellows, and treat- 
him and Ms machinery well, he does not care to begin piece¬ 
work. The average day’s ploughing with one engine used to be 
8 acres; with two engines it is 10 acres a day. We picked up a 
good notion jfrom Mr. Ruck as to getting water from the field- 
wells or elsewhere: place the pump-barrel so low that the 

bucket ” is under the water-level, and you find the pumping so 
much easier that a boy can do the water-work ” of a man. 

Mr. Ruck can never be persuaded to go back to the old slow 
horse-system, with all its trouble and its scamping of work; 
and (as he exclaims, with characteristic expression) “ What a 
life the poor fellows used to lead ! ” He could never think of 
lowering his men again to the level of followers at the plough- 
tail. He has done some little steam-work for other people ; but 
can seldom spare the tackle for the purpose, and Ms opinion is 
that for small farms the hiring system is much better adapted 
than the doubtfully feasible partnersMp of three or four farmers 
in an apparatus. 

We do not know what is the total yearly expenditure here 
upon steam cultivation; it may be considerably more than the 
sum saved by displacement of teams, but tho following items of 
advantage will be readily appreciated;—^Mr. Ruck (like Mr. 
Hemsley No. 62) said that he found he could do the work of 
a horse with Gc?. worth of coal. As to effects upon the farm, 
the staple-soil, formerly 5 inches in depth, is now 7 or 8 inches 
deep ; a considerably increased head of stock is kept, owing to 
the larger production of green keeping and roots^ as well as to 
the absence of tbe working bullocks; and, what is very remark¬ 
able, Mr. Ruck declares that, by the use of the steam-plough, 
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lie lias improved his grain-cropping at least one imperial <juarter 
(8 bushels) per acre. Large as this result is, it agrees with the 
estimate of Mr. Holland, M.P., of Dumbleton Hall (see No. 66), 
and some other adopters of steam cultivation. 

An excessively wet season, in a district where the annual rain¬ 
fall is about 26 inches, does not seem to tell against laying land 
perfectly flat, though some fears rvere entertained for the most 
heavy and sticky clays. There are no springs, and, with the 
general surface undulating slightly, the opened water-furrows 
are capable of preserving the ground from standing water. 

No. 83. Mr. T. Pearce Brown, of Burderop, near Swindon, 
Wiltshire. We were not fortunate enough to find Mr. Brown at 
home, so that for what information we obtained his men and our 
own eyesight must be responsible. Burderop, 6 miles south of 
Swindon, is situated upon the line of Lower-greensand hill 
which rises out of the Kimmeridge clay valley in front of the 
lofty range of chalk Downs. The farm, of 1000 acres, comprises 
about 600 acres of arable, a strong adhesive calcareous loam, 
1 or 2 feet deep, resting upon loose, chalky rubble, with 
about 3 feet depth to the solid chalk rock. It requires no under¬ 
drainage ; and the land, lying in very spacious rectangular 
inclosures, with neatly-kept fences and scanty timber, is always 
ploughed flat. The practice was for 3 horses to turn a furrow 
5 inches deep. 

Mr. Brown has another farm of about similar size, but of more 
flinty character, at Baydon; but we believe that the principal 
use of steam culture has been here, the apparatus being a 
Fowler 12-horse set, with anchorage and clip-drum, bought in 
1861. In that year it ploughed more than 840 acres; the next 
year, bringing a wet season, it ploughed and scarified only 530 
acres. The most tangible and immediate result was the banish¬ 
ment of three teams, or 12 oxen, the present team-force being 14 
horses.* The 4-fuiTOw steam-plough, in a wet time or working 
in short lengths, does 4 acres a day; at other times, however, 
8 or 10 acres a day; and it has done as much as 11 acres in a 
day. The work is often 10 or 12 inches deep; sometimes done 
with the smooth mould-boards, sometimes with the digging- 
breasts; and they have a drag-harrow to work alongside the 
plough- Occasionally they have ploughed 8 or 9 inches deep 
for wheat; and the drill has followed while they were at this 
deep work; but this does not answer after seeds. Some of ihe 
land is bare-fallowed; but for a fallow-crop, the ground is dug up 
shallow in the autumn and crossed more deeply in March. 


* These oxen hare since been restored, as in very wet seasons the steam-plough 
cannot be used to advantage. It is a dne-weather implement, and cannot always 
get through enough work for this soil, whicb is highly benefited by the sun and 
wind,—^T. P. B. 
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The swedes that we saw were a remarkably fine crop, and the 
stubbles for the most part strong and tolerably clean. We were 
told that much better crops have been obtained “ after steam/* 
particularly a better yield of wheat, from the absence of treading. 
Wherever part of a field has been left for horses to plough (in 
consequence of the rope failing to compass the length of some 
of these big fields), that part can be seen for years afterwards, by 
its cropping being inferior to that on the steam-ploughed portion. 

The apparatus can be squared-up ready for travelling in 
half-an-hour ; the rope-reel beneath the clip-drum, saving much 
time in winding up the rope; and the engine travels without any 
trouble, the chief accident having been that the brake-wheel once 
broke. They have broken plough-skifes with the big stones 
during the first year’s work, but do not expect this sort of thing 
now the land-fast stones have been found and taken out. They 
had one rope of very bad quality, for which Messrs. Fowler made 
them a present of a new one; this has been worn out, and the 
present rope is in good condition and but little worn. We 
observed that the plough-coulters are much worn and rounded 
off at the ends, and both coulters and shares badly “ set,” cutting 
furrows of unequal size; but good work can hardly be expected 
unless the irons” of a steam-plough are as carefuUy attended to 
as those of a horse implement. 

Two men and three (sometimes four) boys work the tackle; and 
while ordinary wages here are IO 5 . a week, the engine-man and 
ploughman are paid 18s. each; the anchor-lad, 9s.; the porter- 
boys, 7s. each. The engine bums about 15 cwts. of coal per day. 

These details are very scanty, but we believe that Mr. Brown 
is satisfied with his investment though we were unable to hear 
from his own lips that in case the steam-plough were to take 
sudden flight, he would certainly buy another. 

No. 84. Mr. J. Stratton, of Salthrope, Swindon, Wiltshire, 
has a 12-horse Fowler set, purchased, we believe, in 1859 ; and 
alterations (or modernisation) since that time, with a new plough 
and cultivator, have cost about 300?. more than the original 
outlay. The farms (Salthrope and Broad Hinton) include 1000 
acres arable, (besides 700 acres of pasture and 70 acres of Down,) 
having a very heavy adhesive soil upon a chalk subsoil; and the 
fields, varying from 50 to 200 acres in area, are generally level. No 
new roads have been laid out, but the headlands have been 
altered for the steam-engine. Mr, Stratton pays 12^. per day to 
the three men and three boys who w’ork the apparatus; one horse 
and cart can fetch the water, for a distance of one milu i removal 
for a mile occupies 4 hours; oil costs about Is. 3t?., arid coal 10s, 
per day, at 20s. per ton. The area ploughed or dug is 5 to 
10 acres, or from 10 up to 20 acres broken up with the cultivator. 
The engine is employed for 30 to 40 days in the year in thrashing. 
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The results are thus given;—Drainage is rendered more 
effectual, but not to such an extent as to make heavy land dry 
enough for sheep to eat off roots in winter; and Mr. Stratton is 
enabled to crop oftener and in better season, of which the gain 
will be very apparent to any practical man. But the steam- 
engine displaced 20 oxen and 3 horses, which used to involve 
a yearly outlay of probably 450/. to 500/,; and yet this engine is 
considered of more value than 30 horses in its capability for 
executing a great deal of work per day or per week, to say 
nothing about the quality, depth, and lightness of the tillage done. 

No. 85. Mr. Georges Barnes, agent for Mrs. S. C. Hawkins, 
of Alton Pancras, Dorchester, has a Howard tackle, work¬ 
ing a cultivator, side drag-harrow, and large drag, with a 
10-horse engine. In 1862, the whole cost over 600/., — a 
new cultivator since added bringing the investment up to 
625/. The repairs have been accomplished by the farm 
smith. The farm embraces 700 acres of arable, and more than 
700 acres of pasture; the soil, clay, chalk, with different subsoils, 
and very hilly and flinty. The fields vary from 9 to 84 acres: 
little alteration having been made in preparation for steam 
W’ork. From 5 to 9 acres are cultivated in a day, with a con¬ 
sumption of about l:i cwt of coal per acre. Water is brought from 
made ponds by horse and water-barrel. To move the machinery 
takes 10 horses, and half a day’s time. The engine is used for 
thrashing. 

Mr. Barnes finds the drainage quickened; he has increased 
the area of his root-crops ; and says, “ in 1864, the season was 
very dry, and roots generally very bad; theirs was a fair crop, 
caused, he thinks, by the land being prepared early in the season 
by steam cultivator.” They formerly worked 32 horses, but 
since the cultivation began only 22 horses are kept. 

No. 86. Mr. Henry Parsons, of Haselbury, Crewkerne, 
Somersetshire. On 1700 acres of tolerably level land,—for the 
most part heavy clay,—^has a Fowler tackle, with 12-horse engine 
and anchor, plough, and cultivator. It was purchased in 1860 ; and 
since then, two new ropes have cost 105/.; repairs having been 
“ nothing serious.” The performance is from 4 to 8 acres ploughed, 
or 6 to 14 acres cultivated per day. All the hands are common 
labourers. Coals cost 20s. per ton. To shift the apparatus takes 
4 horses, for half a day. The tackle is confined to the farm, 
but the engine is used to do the thrashing. Mr. Parsons considers 
that the drainage is more effectual, and that his crops generally 
are more productive. The farm having been added to from time 
to time, the proportionate reduction of horse-flesh is not stated. 

The following is a Table similar to that furnished at the close 
of each of our (hvisions;— 
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Division 4 .—North 

No. 87. Mr. William Betiell, of Rise Park, Hull, East 
Riding of Yorkshire. Leaving Hull in a north-easterly direc¬ 
tion, the Hornsea road traverses a “ marsh” flat of pasture and rich 
brown alluvial plough-land, and then, passing the town of 
Hedon on the right, enters upon the diluvial district of Holder- 
ness, a slightly-undulating, strong loam, wheat and bean country; 
both arable ‘and grass land lying in ridges, but these neither very 
wide nor high-backed. At the twelfth mile along this road we 
come to the stately mansion of Mr. Bethell, who has three farms, 
the home farm here, which is under steam cultivation, comprising 
280 acres arable, with 170 of grass. The soil is a strong loam, 
with a subsoil of strong drift-clay containing small pebbles, in 
some places with sand, in others gravel. Pair-horse ploughing is 
practised; a day’s work being about 3 roods, or sometimes an 
acre. The ploughmen, or “chaff-cutters,” are, for the most 
part, young fellows lodged and boarded upon beef and bacon, 
and paid 8 /. 10s., or HZ. each yearly wages; and, feeding and work¬ 
ing their teams from half-past 4 or 5 o’clock in the morning till 
7 at night, in summer, these are cheaper men than the ordinary 
weekly labourers at 2 ^. 6 rf. a day. 

The farm has been prepared for steam tillage. It has a 4^feet 
deep pipe drainage at 9-yard intervals, and drains well though 
always ploughed in “ broad work,” that is, flat The ditches have 
been filled in, and the pipe mains led into small tanks at the comers 
of the fields, each tank say 6 feet wide and 9 feet deep; these 
being bricked, but not laid in cement, as the clay itself holds 
the water, and the surplus passes away through an overflow-pipe. 
When a field comes in for seeds, a pump is put up at the corner 
tank; and this water always supplies the engine, either with the 
use of a cart or (if near) of a water-barrow. There are few hedge¬ 
row trees, and the quicks are kept low. Our observation on 
walking over the land was, that the stubbles were stout and good, 
and the Skirving swedes a magnificent crop 5 and we instinctively 
complimented Northgraves, the bailiff, on being able to show one 
of the cleanest farms we had met with in the whole round of our 
travels; in fact, the fields are so free from couch that even 
forking is not needed. 

Mr. Bethell has a 14-horse Fowler set, with plough and 
cultivator, and most of his steam work has been done with the 
latter implement. This breaks up wheat or bean stubble after 
harvest 9 or 10 inches deep; the tilth then lies for a time, and 
in dry weather is cross-scarified by horses for the fallow crop. 
No cross-cultivating has been done by tie steam-engine. A 
portion of the farm used to be bare-fallowed; but now all is 
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cropped, and 30 or 40 acres more of roots must therefore be 
placed to the credit of the steam-plough. The bailiff, who has 
been here eight years, and therefore ought to know, afiSrms that 
^the three years of steam tillage have given a decided increase in 
the yield of com, and this on a farm that was “well done” 
before the steam power came. And he bore witness to tbe fact 
of the land drying more quickly in consequence of the deeper 
cultivation. 

We did not ascertain the expenses of working the steam- 
plough ; but thougb wages here are high, coal is comparatively 
cheap, namely 13s. per ton. The former force of 14 horses has 
been reduced to 10, yet harvesting and carting-out manure are 
accomplished without delay, and these horses do estate work as 
well. 

Our details of this example may not be very full and complete, 
but the apparatus is evidently successful, and gives the pro¬ 
prietor satisfaction.* 

No. SS. Mr. Samuel Strickland, of Headley Hall, Tadcaster, 
West Riding of Yorkshire, occupies 300 acres arable, and 30 of 
grass, in a gently undulating limestone district, divided into 
moderate-sized inclosures; the fields here varying from 14 to 
40 acres each. The soil is a strong calcareous loam, ‘‘ 3 or 
4-horse ploughing,” but does not all need underdrainage; much 
of the farm has been drained, but Mr. Strickland says “the 
steam-plough is the best drainei*.” 

In 1862 he purchased a second-hand 12-horse Fowler tackle, 
with 7-tined cultivator and 3-funow plough, which had been in 
use only’ three months, and the cost price, by auction at^Leam- 
ington, was 5487.; repairs and getting home cost 64/. 16s., 
making the investment 6127. 16s. This year he has just had a 
heavy expenditure upon it, including a new fire-box, from using 
dirty water, and the repairs for four years amount to 1187. 16s. 
Of this, 20/. a year has been the cost of rope. Many cast-metal 
skifes have been broken by the stones; but since steel skifes 
have been substituted, no fractures of this sort have occurred. 
They have never broken a rope, but “ the first is quite worn out 
(1867), and a new one bought.” Before the steam-plough came 
they used to work a 3-tined Bentall 2 or 3 inches deep, with 4 
horses, getting over about 5 acres in a hard day’s work. Now, the 
steam-cultivator will do as much as 20 acres in a long day, and 
at a depth of 10 to 12, or even 15 inches; and the plough (Mr. 
Strickland does not like the “ digging ”) will do 4 acres a day, 
titog furrows 14 inches wide and 12 inches deep, occasionally 
15 inches deep. The previous horse-ploughing used to be 4 to 


* I find m I&ereasing difSculty m obtaming efficient en^e-men.—W, B. 
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6 inches deep. With a soil tibat will permit of such profound 
culture as this, no wonder that Mr, Strickland wishes that his 
engine had been a ‘^14” instead of a ‘‘12-horse power,*' We 
noticed that this engine, like some others we have seen, is roofed 
over, as a protection from rain and sun. 

Coals are cheap here, “ slack*' being used, at 3s 4d. a ton, with 
28. Qd. more for leading home; and the engine burns 1 cwt. an 
acre when cultivating, or 2 cwts. an acre when deep ploughing. 
Oil costs Is. 3d. a day; -water has to be fetched a distance of 
2 miles; a couple of water-carts, however, more than supplying 
the engine. Indeed, all the watering of the live stock on this 
farm has to be done by this carriage, a deep well being required. 
The manual labour consists of two men at 2s, 4d. each, and 
four at 2s. each—these hands being employed at other times on 
the farm. A shift generally takes 2 to hours, but the anchorage 
(when mounted on its travelling-wheels) has been hauled up 
to the engine (by the rope) directly a field was finished, and 
both engine and anchorage placed in another field ready for 
work, with the exception of leading out the rope, in three-quarters 
of an hour. Two horses are always requisite for pulling out the 
rope. 

The farm is managed on a 7-course system. The wheat 
stubble is “cultivated-up" by steam, for the fallow-crop—^which 
consists of swedes, without white turnips or mangolds; tihe rough 
work is allowed to lie all winter, and is then crossed in spring.. 
This answers for cleaning the land, and there is certainly not 
much “ wicks " now visible. The seeds are ploughed by horses, 
not very deeply, for wheat; after this comes the potato-crop, and 
when the tubers have been taken up the land is steam-cultivated 
for wheat. All the fields are worked or ploughed perfectly 
flat, and all the seed-beds are prepared by the steam-engine, 
except that after seeds for wheat ; the area of work done in four 
years having been 813 acres cultivated 8 to 15 inches deep, 
and 278 acres ploughed from 12 to 15 inches deep—these 
measurements, of course, being stated on Mr. Strickland's autho¬ 
rity. The engine also thrashes all those well-built well-arranged 
ricks which are here placed (for safety) diamond-wise, at 30 
yaids apart. 

The headlands are not worked by steam, because it would not 
answer to delay the tackle for the purpose. When doing the 
deep tillage, first time over, they were obliged to place a couple 
of 4-stone weights upon the implement besides the ploughman, 
to hold it down among the stones; but the land now works with 
20 lbs. less pressure of steam than was needed the first year. 

By steam cultivation Mr, Strickland has been enabled to grow 
a larger breadth of root-crop, and to take green crops every alter- 
voL. m.—s. s. X 
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nate year. The land drains better; he never before got such 
fine tilths for turnips, and they can be fed-off with greater 
advantage. He says also that his grain-crops have been greatly 
more productive—I think I can afford wheat and barley at 5$, 
per quarter less by steam than cto the old system.” Both Mr. 
Strickland and his son are extremely practical people, but as 
enthusiastic about steam-husbandry as they are over their young 
cart and other stallions; in fact, the father said, “ I am an old 
man, but I would give Lord Headley notice to quit if I might 
not or could not have a steam-plough.” Readers may, in perusing 
our account of this farm, make allowance for this warmth of 
feeling; hut the following is Mr. Strickland’s statement of his 
gain in the displacement of horse-flesh. He used to keep 14 
farm-horses, now he has only 8; these teams, with the help of 
two or three young ones in harvest, cart all the corn, do all the 
light tillage, lead-out manure for the potato-crop—the turnips 
(ai^ sometimes the seeds) being only ‘^artificialled”—and last 
year these 8 horses likewise carried the produce of 64 acres of 
potatoes to Leeds, 11 miles bringing hack night-soil, or slack 
or coal &om the pits. Before the steam-engine was introduced, 
although he had 14 horses, he was obliged to hire teams, or rather 
to have all this potato carriage done by contract, paying the men 
lO^. a ton; so that in the mere delivery of one year’s potato-crop 
to market he saves no less a sum than 200/, In addition to this, 
of course, there is the yearly saving from the banishment of 
6 horses by the steam-engine, amounting to 264/.,—^making a total 
of 464/. a year, out of which has to be defrayed the cost of the 
average annual performance of about 273 acres of very deep tillage. 

No. 89. Mr. Henry Hawking, of Ellinthorpe, near Boro- 
bridge, North Riding of Yorkshire, occupies 225 acres of arable, 
and 115 acres of old pasture, under “Her Majesty,” and has 
also about 190 acres arable on another farm, 7 or 8 miles 
away, at Tholthorpe, near Easing wold. A 14-horse Fowler 
“set” does some cultivating on the off-farm, after harvest, 
but is mainly employed at Ellinthorpe, doing all the heavy 
tillage here, so that the 22o acres may be considered as the 
farm under steam cultivation. About 'two-thirds of it consist 
of a loam, upon “a good strong” subsoil, having sand at a 
very considerable depth below—this heavy subsoil containing 
small nodules of stone; in fact it is a drift deposit^ and 
its surface undulates veiy slightly at a level, perhaps 10 or 
20 feet higher than that of the horizontal warp clay of the 
Ure, which is a heavier soil, occupying the other third of 
the farm. Uuder-dminage at 5 feet depth, and 8 or 9-yard 
intervals, has only just been finished, a poxtion having been 
done each year j the land is ploughed quite flat, emd drains 
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better since it bas been steam-plougbed: still, Mr. Hawking 
considers that steam tillage cannot be conveniently done upon 
land the first year after draining, as the wheels of the plough 
sink into the drains. The farm was entered upon in April, 
1868, and in the three years 170 acres have been drained by 
Mr. Hawking solely at his own expense, the Crown neither 
paying for pipes nor labour; this tedious but fundamental 
operation necessitating more horse-work, and less steam-work, 
than will be required in future years. Nevertheless, 8 horses 
and the engine together have done all the tillage and draft 
labour of the farm, excepting that, in extra busy times, team 
help has been borrowed from Tholthorpe, and paid back again. 
The force formerly kept was 12 horses. 

Mr. Hawking has thrown the fields together till they now 
average about 30 acres apiece, instead of 10 acres; there used to 
be 47 fields, but now he has only 7 arable and 8 grass. This 
has been done purposely to facilitate steam culture, and the 
drains empty into small tanks in the field comers to supply the 
water-cart or hand-barrow. 

The 14-horse engine, anchorage, tackle, 4-furrow plough, and 
7-tined cultivator, were bought second-hand in 1863; and in 
the four years have cost 230Z., or 47£ per annum for repairs, 
occasioned by wear and by breakages. This experience tells 
against buying steam-machinery second-hand of a man whose 
business was steam-ploughing by contract; but much of the 
damage arose from the employment of inexperienced hands in 
working the apparatus. From the same cause, too, the extent of 
work done in 1864 and in 1865 was much less than in 1866, 
when a better staff of fellows had been found; in fact, these 
latter got over nearly double the quantity of ground per day. 

In 1865, 155 acres were cultivated in 24J days, or about 
64 acres per day. Then 37 acres were ploughed in 10 days, 
or an average of 3f acres per day, two days of the time being 
lost by breakage of ropes. Of digging, 21 acres were done in 
5 days, during which the rope was broken no less than eight 
times. Mr. Hawking’s estimate of the daily expense is as 
follows ;~ 


Wages of 4 men and 2 hoys .. .. .. 

Horse, carting about 1200 gallons of water from ] 
and wells, or fiom the field tanks 
Oil. 


Coal, at 13s. per ton, over i a ton 
Eepdrs, .. .. 


£. s. d. 

0 14 10 

0 2 6 

0 10 
0 8 0 
1 10 0 


2 16 4 


This account omits removals, which require 3 horses for 3 or 

o 
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4 tours (though it has been done in 2 hours), but it makes no allow¬ 
ance, on the other hand, for the use of the'engine in thrashing the 
farm corn. And 60Z, a-year for “repairs, &c.,” (z.e. 40 days work at 
1 /. lOif.) does not leave a margin for interest and depreciation, 
even on a low first-cost, when the 47/. for actual repairs and 
rope has been deducted. We do not think it worth while to 
estimate closely the total cost of work done with a second-hand 
tackle, because the value and condition of the apparatus at starting 
being unknown, the calculation would be no guide to what might 
be experienced with new machinery; but at the above figures 
the total cost of the cultivating was Ss, lOd,; of the ploughing, 
15a. per acre; and of the digging, 13a. 2d per acre. It must 
be remembered, however, that this ploughing was done 12 inches 
deep, and the digging 12 to 15 inches deep. 

In 1866, better men made greater economy in the work. For 
10 days they cultivated 91 acres, or fully 9 acres a day, at no 
less a depth "than 16 inches, the deepest work we have met with 
on any farm, excepting Mr. Wright’s of Beal (see No. 94), at a 
cost of 6^. 3d per acre. And in 4} days they ploughed, 6 inches 
deep, 26 acres, or about 6 acres a day, at 9s. 4d. per acre. Since 
then it has been found that an average day s work is about 5i or 
6 acres of ploughing or digging, or 10 to 12 acres of culti¬ 
vating. 

The great depth of Mr, Hawking’s work demands a few words. 
We found the engine at work in a piece foul with “ wicks ” (for 
the outgoing tenant was good enough to leave a few playthings 
for the incomer to amuse himself with, not to mention one field 
on which a crop of seedling (!) docks came up so thickly that a 
man could scarcely set his foot down without treading on one of 
these friendly plants); it was making splendid work with the 
digger, a good 12 inches deep by the landside of the furrow, and 
at the rate of 7 acres a day. Mr, Hawking is not a bit nervous 
about burying the couch, which is of the rare old stringy sort, 
easily pulled out; and other fields now extremely clean 
been just as full of root-weed. The soil is very deep, and as 
fertile as deep, and therefore very deep culture answers well; 
farmers here thinking that farmers in other parts of England who 
are content with 5 and 6-inch ploughing, must certainly be 
asleep. Mr. Hawking had, a piece of seeds in 1863, all grazed 
and treated alike: part was steam-ploughed, 10 inches deep 
(the slices cut as wide as ihey were deep, so that, when turned 
one-fourth over, they lay square, flat' side to flat side, and level on 
the top, missing the hollow spaces left undey, the slices in the 
customary « angle ’’ ploughing); the other part of the field was 
horse-ploughed 5 inches, that is, just half the depth. All was 
sown with wheats and in harvest not only showed the steam- 
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ploughed wheat to be the best crop, but, on thrashing out, it 
yielded 12 bushels more corn per acre than that on the shallow- 
ploughed part. Mr. Hawking says, moreover, that the horse- 
ploughed part is better land than the other. Stranger still, 
the deep steam-work was done immediately before drilling, 
and the shallow work was done a month earlier. 

The course of cropping is alternate; but Her Majesty’s 
tenants are bound by restrictive articles, so that they cannot 
produce as they would; and Mr. Hawking is not therefore 
at liberty to vary his rotation, even though the steam-plough 
enabled him to do so. The steam-engine smashes up stubble 
for the root-crop, and tills part of the turnip-fold for barley. 
Part of this is followed by seeds; part of the barley-stubble is 
steam-tilled for beans; and the steam-engine makes the bean- 
stubble into a seed-bed for wheat. Of course, no man can say 
in the first four years’ occupation of his farm how far his^ crops 
are improved by steam tillage, but the crops have been considered 
very good, and Mr. Hawking’s opinion is that the roots have 
been more benefited than the corn. 

We may add one or two notes that we made on the spot. 
Labourers here have 12s. a week and house-rent, amounting alto¬ 
gether to about 15^. a week, while young men are boarded and 
lodged, and paid a yearly wage. 

Mr. Hawking has contrived a reel, placed in a cart and made 
to revolve by spur-wheels from the cart-wheels, by which arrange¬ 
ment the rope is laid out or coiled up again for travelling, without 
wearing it by dragging along the ground. However, in its 
present form, this is too heavy a thing to be commonly used. 

Mr. Hawking, a very practical man and good manager, pro¬ 
nounces steam cultivation to be superior to all other systems upon 
well-drained land; but he thinks the conclusion of experience is, 
that, on a farm having less than 600 acres of arable, it is not 
advisable to purchase an apparatus. He would like to “ get rid 
of the anchor,” which causes such a loss of time in shifting from 
one field to another. And to do this without an excessive outlay on 
a farm of this dimension (225 acres arable), it would be neces¬ 
sary for him to start either a Steam-Ploughing Company or to 
join in partnership with another farmer having an engine, so that 
the two engines could till together; and when, not in the field, 
one engine could thrash and grind at the homestead, while the 
other might travel with a tlmshing-machine to contract jobs 
round the neighbourhood. 

No. 90. The Hon. Payan Dawnay, of Beningbrough Hall, 
York, has at present in his own hands about 1000 acres, in four 
farms lying apart, being “land run out by tenants.” The arable 
is about “ two-thirds more than pasture,” chiefly strong soil, some 
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very heavy. Before steam-husbandry was commenced, the fields 
were mostly enlarged by stubbing hedges, and on one farm they 
are of 15 and 19 acres each. ** This country,” writes the pro¬ 
prietor, “ is as flat as my hand, and is now mostly drained; but 
flat land does not dry so quickly as a rolling country. .. . Last 
August (1865) the engine grubbed (for I care not for ploughing) 
20 acres of land that no plough with 3 horses ever could touch; 
it is now (summer of 1866) in barley, and looks promising; the 
field never was wet all the last winter .... Two fields for the 
most part strong land, though not entirely so (the soil varying 
considerably), were beautifully dry all the last wet winter. One 
of these fields is now in wheat, I think as good and as forward as 
any in the neighbourhood.” This effective drying is attributed to 
the deep tillage of the cultivator. But he adds, I fear that on 
such land we can never hope to feed off root-crops; the ground is 
SO flat that it would get puddled at die top with sheep in damp 
weather.” Most of the fields have ponds, through which the 
main dram of the land runs; and a horse and water-cart supply 
the engine w’ith about tons of water per day from this source. 
With a 10-horse Fowler engine, and *‘one of the early made” 
grabbers, about 7^ acres per day are broken up, coals being 
burnt at the rate of 15 cwts. in 10 hours, costing, at 10^. per 
ton, Is. 6rf.; oil, and cotton-w’aste for cleaning, cost 1^, daily. 
The cost of labour was in 1866—^foreman, 14s.; engine-driver, 
15s.; other farm labourers, 12s. each per week; the engine- 
driver, w'hen not steam-cultivating, works a fixed engine for 
grinding, &c.; and the other hands are farm-labourers. Three 
horses and six men shift the tackle. “ The average time for 
fixing engine and tackle in the field ready for work is one hour 
after arrival in the field, 45 minutes to get up steam, and one 
hour to dismantle for removal.” 

The apparatus was purchased two years ago, second-hand, and 
has cost about 700?., inclusive of repairs and additions. Thorough 
repair, lately" executed, cost 300/.; ropes had previously cost 
atout 70/. In fact, the engine and tackle had done a great deal 
of work in the neighbourhood of Selby", and therefore wanted a 
great deal of renewing; moreover, the former owner had laid it 
aside for some months, and rust, &c., is prejudicial.” Now it 
does nothing else hut tillage work; two of the farms having 
fixed engines which thrash, and one also drives a mill, pumps 
cuts chafl? pulps turnips, and so on. The engine is not let for 
hire, but, at the date when the schedule of queries was filled up 
was “grubbing (or smashing, I don’t know which you call itb 
for a new a field that is an entire mass of couch and 

tenant having left the land in a disgmceful 



Clarke.] Beport on Steam Cultivation. 311 

The course of cropping has not been altered; the plan pursued 
being to keep seeds down for three years, and then alternate 
white corn and forage crops,—^meaning beans and turnips. 

In reply to the question about number of horses, the schedule 
simply says: “ A squire must always have more horses than a tenant- 
farmer, as he has so much estate work, as bricks, coals, &c., to 
be carted.” And respecting productiveness of crops, it says: “I 
can scarcely write anything here, except that one field was began 
to be ploughed by steam in ’64 in the autumn; when the men 
had done about 2 acres, the machinery, &c., came to shocking 
grief, and the rest of the field was ploughed by horse-ploughs, 
and sown with oats in the spring. But through all the growing 
time of 1865, the oats showed almost to an inch where the steam- 
plough had worked. We never made any difference in the 
stacking, so I cannot report the increase of corn and straw, but it 
doubtless was considerable.” 

This gentleman’s experience is one more caution against in¬ 
vesting in second-hand engines that have seen much service. 
But as we have already related, there are cases (for instance, 
when a new tackle has had only a few months’ wear) in which 
“ the trade might do.” 

No. 91. Mr. J. Wilson, of Woodhom Manor, Morpeth, 
Northumberland. Eight miles east of Morpeth, and within 
half-a-mile of the rocks which beat back the waves of. the 
German Ocean, is situated the village of Woodhom, with its 
Manor House, the residence of Mr. Wilson. The farm, of 
460 acres arable, and 250 acres grass, for the most part level, 
with low fences and not much wood, has a strong loam soil, 
with some portions of lighter loam, resting upon the clay of the 
coal measures, which clay in some of the fields forms tne staple 
soil. The very big, powerful horses here employed make pair- 
horse ploughing at 6 to 8 inches’ depth; fallow-ploughing, at 
9 inches’ depth, requiring a team of three. 

The inclosures on half the farm average 20 acres each; on the 
rest, 10 to 15 acres each; their angular and irregular shape being 
due in a great measure to the passing of three public roads 
through the farm. A projected railway, also, is laid out to cross 
this occupation, and when the work has been completed, the 
necessary squaring and straightening, as well as grubbing*up of 
fences, will be at once executed. The drainage has been done 
4 feet deep, at 21 to 24 feet distances apart, and the old ridges 
were partly ploughed flat and levelled before the steam-engine 
came. The drains act well, and, with the exception of a vein of 
stiff clay land, the soil dries quickly after wet—a decided im- 

? rovement having been observed since the use of the steam-plough* 
Ve should add that the annual rain-fall here exceeds 30 inches. 
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In April, 1865, Mr. Wilson purchased a pair of Fowler 
lO-horse engines—each a single-cylinder, self-travelling engine, 
with rope-winding drum under the boiler—working a 4:-furrow 
plough or digger, a balance-cultivator 5 feet wide, or a harrow 
taking 16 feet breadth at once. The prime cost of this “ double 
set” was 1300/. This being only the second set of this pattern that 
had then been manufactured, it was not sent out quite perfect in 
every detail; and, owing to the skifes being of cast-metal, many 
were fractured by the big stones. But now that steel skifes have 
been substituted, breakage does not occur—the stones being lifted 
up; and difficulty with stones is not met with after the first deep 
tillage, during which they are worked and dug out by hand. 
The cost of these new pieces, and the petty repairs together, have 
amounted to about 25/., besides “additional” parts costing 301, 
The ropes have been broken once or twice; but they are in good 
order, and it is too early yet to say what either the consumption 
of rope or repairs of wearing parts will be. The daily working 
expenses are ^ followcoal is burned at the rate of 16 cwts. for 
the two engines, costing 3s. 6d, or 4s. a ton, at the pit, three 
miles off; or 5s, to 5s. 6d., delivered in the country style by one 
man driving two single-horse carts: say the fuel costs 3s. 6d, per 
day. Oil, “ 3 gills,” costs Is. One horse fetches water from 
wells and ponds, or from several ditches which cross the farm- 


say at a cost of 4s. Labour is an expensive item; and the fashion 
here is to keep for each labourer a cow on grass in summer, and 
on two loads of hay with straw ad libitum in winter,—this keep 
of a cow being considered worth 5s. a week of wages. Ordinary 
labourers, in fact, earn 15s. a week and a house to live in. The 
steam-hands are ordinary farm-labourers, excepting one engine- 
man, who came from Messrs. Fowler; he is paid 3s, Od, a day; 
the other engine-man, 3s, a day; the ploughman, 2s. 6rf.; the 
^ couple of porter-boys, Is. each; and in 
addition the men have their houses rent-free. As the engines 
cm «do everything for themselves” even to leading-out their 
own rope, they require for “removal” “no horses and no extra 
men; and toey accomplish the operation in about 20 minutes, 
w en the shift is from one field into another adjoining. But on 
the advantages of this despatch we shall have something to say 
presently. We should say here that all the steam-hands are 
TO imteer^ 7”*^* ** starting, the man set to the plough got 
unluckily pitched off the implement, turned over on*^hw back, 
aMhurt; tat now, so much interest is taken in the apparatus 
A * 7 ® learned how to drive the engines, and 

^ Talnable fellow to 

haTO With the ta^e. Mi. Wilson feels himself quite independent 
in the matter of labour, and could always mm his machinery 
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efficiently. We found tlae gang all in “ white duck” suits, caps 
and jackets, in regular engineer’s fashion—which simple circum¬ 
stance appeared to tell much about elevation of farm-labourers 
from the old plough-tail drudgery, and the heavy physique and 
slow mental apprehension inevitably connected with long slops, 
coarse corduroys, and lumbering high-lows. 

The performance of the tackle amounts to 6 up to 9 acres 
ploughed or dug, or 10 to 16 acres cultivated in a day of 
10 hours. From September 14th, 1865, to November 17th, 
1866, the work done was— 




Acres. 

Of digging, ill .. 

51 da5’S of 10 hours each .. 

.. 394 

„ cultivating, in 

20 .. 

.. 253 

„ haiTOwing, in 

12 .. 

.. 448 


1 CO 

1 CO 

1095 


Thus an average day’s work was—of digging, 7^ acres; of culti¬ 
vating, 12 a acres; and of harrowing, 37-V acres. For these 83 
** days’ work ” steam was ‘‘ got-up ” on 127 days; and much more 
work would have been done had it not been for the stones met 
with in this first year’s breaking into the subsoil. 

Mr. Wilson’s “home” buildings (where, by-the-by, we saw 
one of the best contrived and best appointed piggeries yet 
devised) having a fixed engine for thrashing, grinding, &c., he 
does not at present put the ploughing-engines to any but their 
tillage engagements; but at an “off” farmstead he is going to 
have a fixed machine, which will be driven by one of the 
plough-engines. We may observe, in this place, that one reason 
why steam culture extends slowly in these northern latitudes, 
where the price of fuel is so tempting, is because almost every 
bam has its steam-engine chimney of brick instead of iron—that 
is, fixed instead of portable engines everywhere abound; and 
though in many quarters there has been no objection to oust the 
old Scotch thrashing-boxes, and put in grain-saving modern 
English ones, it is a very different matter to abolish the fixture- 
engine system altogether. 

Mr. Wilson’s double-engine apparatus has done some work 
for neighbours; that is, over 235 acres upon nine farms, since 
autumn, 1865. The charges are—for ploughing or digging, 
IO 5 . to 14^. per acre on light land, and 125. to 21s. on strong 
land; and for cultivating once over, IO 5 , to 125. per acre on 
light, and IO 5 . to 155. on strong land; and for cultivating twice 
over, I 65 . to 2 O 5 . per acre on light, and 205. to 205, on strong 
land. The farmers find coal and water. On this contract-work 
the steam-hands have a “ perquisite ”—3d. per acre to the “ head 
engineer,” and a “doMcewr” to each of the other men and boys. 
One result is, that a next-door neighbour has parted with 
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3 horses, in consequence of being able to hire this machinery. 
Mr. Wilson himself has disposed of three ‘‘ pairs; ” now keeping 
12 horses, whereas 18 are the force due to his quantity of arable, 
according to the system of culture and usage of the locality. 

There has been no time yet for any proved augmentation of 
cropping, except that the acreage of roots has been at once 
enlarged, and that the yield of beans as well as roots is thought 
to be improved. The rotation has, been mainly 4-course, partly 
a 5-course shift—(1) turnips; (2) wheat and barley; (3) clover 
and beans; and (4) oats; a portion was always dead-fallowed 
before the engine appeared, but now all under crop; and Mr. 
Wilson says, I find I can grow turnips on land upon which 
they were never grown before.” We were told that the swedes 
we walked over were the only ones in the neighbourhood that 
had been but once sown, the flies having taken oif the plant in 
all pieces that had not the depth of moist staple here provided 
by steam tillage. 

After harvest the wheat-stubble is steam-dug for beans, and 
the oat-stubble dug for the fallow crop—ihe work being 11 to 
13 inches deep, this being regulated by the subsoil, some of the 
land being too close to the rock for the deepest work. After 
this, the engines go for a time to other people’s farms. The 
majority of the turnips are carted off, some eaten on the land, and 
the seed-beds for wheat or barley are made by the balance-culti¬ 
vator or plough. The clover-lea of 1865 was horse-ploughed, 
but all steam-ploughed in 1866, except a small breadth which 
was dug. 

At the time of our visit (November 19th) a severe frost had 
set in, and Mr. Wilson’s polite determination to show us the 
machinery in actual operation led to the snapping of a rope, from 
the excessive hardness of the ground, after only an acre or two 
had been ploughed. At any rate this accident gave us the oppor¬ 
tunity of watching a smart ‘^splice,” including 8 feet of rope 
unstranded and made right and tight again in a short half-hour. 
The rope is in very good trim, and we noticed that, contrary to 
the common practice with the single line of rope, or double¬ 
engine ” system, porters were used here at every 40 yards’ distance. 
We noticed that while one of the engines coils its rope beautifully, 
the other occasionally suffers the rope to “ cross ”—the perfect 
adjustment of the very clever coiling mechanism being a difficult 
matter. The defectively-wound rope is visibly more worn than 
the other; and the engineer said that while this has been broken 
twice, the other has been broken but once. This is a commen¬ 
tary on the coiling of rope upon itself. 

Mr. Wilson says that the harrow makes a magnificent ,seed-bed 
for com or for turnips; and, as an example of its use, favoured 
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us widi the following fact:—“ North Scatter-broom,” a field of 
only 9 acres (and therefore in “short lengths”) had been steam- 
dug in the autumn of 1865, and laid all winter. On the 8th of 
May, 1866, it was steam-cultivated in five hours, between seven 
o’clock and noon; the cultivator was then taken off and the 
harrow put to work crosswise (or, as the Norfolk men say, “ over¬ 
wart”); the harrow traversed the whole piece, and then back 
again the same way, before nightfall. Thus the field had been 
cultivated and twice harrowed, making in all (9 + 18) 27 acres 
of steam tillage in one day. A horse-roller had followed before 
the second harrowing; and there is no reason that we know of 
why a roller should not be attached to the harrow-frame—^in fact, 
we did see an arrangement of this very kind, contrived by Mr. 
J. A. Williams at Baydon. Next day after this steam-cultivating 
and steam-harrowing, a light horse-roller and a horse-harrow were 
used, and the field drilled with swedes. In turnip-sowing time 
the steam-cultivator was kept going “ about two days a-head,” so 
as to keep in the moisture; and the tilth was “ like a garden,” 
yet without the least danger of getting run together by a heavy 
fall of wet, because the pulverulent seed-bed was not a mass of dry 
clodlets and dust, but of already moist mould indisposed to cohere. 

The expedition illustrated in this case forms one of the chief 
arguments in favour of the 2-engine system. Such are the ease 
and celerity with which the engines take and fetch their imple¬ 
ments, pull out Iheir ropes, and so on, that only 10 minutes were 
intermitted firom actual work on that day in exchanging the cul¬ 
tivator for the harrow—this being done by one engine, while the 
other was simultaneously taking up its position and laying its rope 
for harrowing across the field, lif a single engine and anchorage 
had been used, the shifting would have occupied so long that 
only a small part of the cross-harrowing could have been done, 
the turnip-sowing would have been delayed a day, and, had it 
been in a catching season, the critical time lost might have been 
indefinitely postponed by drenching rains. 

Shifting the apparatus from one field to another is done in this 
way: the plough goes its last journey without trailing out the 
return rope behind it, consequently the engine at that end from 
which the plough is starting in its last furrow is at liberty to 
travel, which it immediately does, taking its rope coiled upon 
its drum, just as it left off hauling the implement; and this engine, 
on arriving at the entrance of the next field where work is to be 
done, waits there till the second engine comes, bringing the 
plough with it. The rope of engine No. 1 is then hooked to 
the plough, and engine No. 2 marches across the field to its 
required position on the far headland, taking the plough with it, 
and simultaneously laying out the rope. 
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This independence is a grand point in the 2-engine system: the 
three men and the boys take their engines and whole apparatus 
where they like, without interrupting the other business of the 
farm for horses and men to shift them; w'hereas the single-engine 
set, having its anchorage to mount on carriage-wheels and set 
down again, wants two or three horses and an extra man with 
them, for two or three hours, after about every three days’ work. 
A roundabout ‘‘windlass” set, of course, is “in the same boat.” 
And though the actual expense thus added upon each working 
day is not very considerable, the loss of time of the engine and 
the loss of time of the horses from perhaps most urgent tillage- 
work, frequently backward operations much more than for the 
quarter or half day which may be actually consumed in the 
removal. Every one will understand the disadvantage of breaking 
off two or three horses, which are indispensable to complete a 
field “ set,” as in wbeat-seeding or manuring, for the hindrance 
so arising may involve days of delay in finishing a job if wet 
should happen to fall. 

In actual work the 2-engine system wastes far less time than 
the single-engine system does. In fields of irregular figure, many 
a half-hour may be lost by the anchorage-system in shortening or 
adding to the rope, only a small surplus length being carried upon 
the plough; but with two engines, no lengdis have to he added or 
removed. When lie implement is drawing near to the anchor 
the pace has to be slackened, for the sake of a cautious approach 
and giving opportunity for the signalling. With two engines 
there are no signals when all is right; the plough is pulled up 
to the engine at either end, and it is surprising with what dex¬ 
terity and neatness the stopping is done by men who have had 
practice. Thus Clayton, Mr. Wilson’s engine-driver, who came 
from Messrs. Fowler, can drive for a whole day, drawing up the 
plough every time within 4 inches of the fly-wheel—a fineness of 
running done by smart movement of the reversing-gear level*. On 
the double-engine plan no time whatever is lost in firing, oiling, 
&c. When the plough is going out, the engine-driver has leisure 
for putting on the right quantity of coal and in a proper manner, 
he can rake and brighten his fire, he can oil, attend to the pump, 
fret-cock, &c., and look round to see that things are right; and 
then when it is his engine’s turn to pull, he has nothing to do 
hut to watch the plough, in instant readiness for stoppage at a 
rock or a root, or the first show of a signal. On the contrary, 
the driver of a single engine has no time for properly firing, &c., 
if he keeps the requisite sharp look-out upon the implement, 
and he has to stop work occasionally in order to get things into 
trim- 

The “ double ” engines lose not a second in moving forw'ard on 
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the headland, because the resting engine takes up a new position 
while the other is pulling. The single engine has to move forward 
at every bout when the implement has come to that end. This 
cannot be done while the plough is in motion; and as moving 
forward before the plough starts puts the slack-rope in the plough¬ 
man’s way, the usual plan is to set the plough in for a yard or two, 
stop it, put the road-gear in action, travel the engine forward, and 
then again start the plough on its journey out. Considering the 
loss of time, as well as occasional stoppages, and the slackening 
of speed in approaching the anchorage, we may fairly say that in 
farmer’s practice the single engine takes half a minute, while the 
double engines take only a quarter of a minute in turning at 
the ends.” If we allow three minutes for each journey of the 
implement, the single engine is seen to waste one-seventh of 
the day, and the two engines only one-fourteenth of the day, ‘‘at 
the endsthat is, the double engines compress nearly one day’s 
more work into a week. About every third day the single engine 
wastes say three hours in removal for half a mile distance; the 
double engines waste only half an hour in eiFecting the same 
shift; thus gaining 2 J hours twice a week, or another half a day 
in the week. The result is that, assuming ihe plough to move 
in both cases at the same pace, two engines will accomplish in 
6 days the same amount of work that one engine will do in 
7^ days; or, in other words, they will get over 75 acres, while 
the single engine is doing only 60 acres. 

Perhaps we shall not be far from the truth if we take this as a 
fair comparison between a 14-horse engine and anchorage “ set,” 
and a “ double set ” of two 12-horse engines; with either of the “ sets ” 
the implement would probably be hauled at about the same pace, yet 
the “ double” would accomplish in the same time one-fourth more 
work than the “single” tackle. With the “two’’engines the 
prime cost, and therefore the interest and depreciation per day, 
would be one-fourth more—thus amounting to only the same 
charge per acre as with the single engine. But there would be a 
saving in working expenses; because the coal burned and the 
wages paid per day are about equal in the two cases, making 
the “ double engine ” performance one-fifth cheaper in coal and 
labour per acre. 

We are not surprised, then, to find that no purchaser of a 
“ double” set has yet been known to go back to the “ single” set 
of steam-ploughing tackle, though there are many instances of 
“ single” sets being relinquished for “ double” ones—an exchange 
by no means confined to men who contemplate letting out their 
machinery. (See farms Nos. 69 and 82.) Of course, the sum of 
money required will prevent the occupier of a small farm from 
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investing in such a costly plant,” unless he he prepared to under¬ 
take a great deal of work for other people. 

Mr, Wilson has accomplished the novel performance of ridge- 
and-furrow ploughing by steam-power. Horses open furrows ” 
at intervals where the ‘‘ridges” are to be: the 4-furrow plough 
is then taken twice along each side; that is, it throws 8 furrows 
toward the “ridge ” on one side, and then being turned “end for 
end,” the implement throws 8 furrows toward the “ ridge ” on 
the other side,—thus forming a “ land ” or “ stetch ” of 16 furrows 
breadth. A horse-plough “makes up” the “balk and mole- 
furrow.” This practice has been followed upon the turnip-fields 
this winter. 

Before passing on to another farm, we may here advert to 
another mode of working, likely (we should think) to supersede 
the double-engine system,” if not in the hands of farmers, at 
any rate in the hands of contract-men and companies, who are 
better able to manage elaborate arrangements of machinery. We 
have now in the field a method followed by Messrs. Howard, 
which may be called the “ double-double ” or the “ half-way ” 
system. This consists of two engines, and also two implements; 
engine No. 1 palling implement A one way, while engine 
No. 2 is pulling implement B the other way; and then engine 
No. 1 pulling B back again while implement A is pulled back 
again by engine No, 2. But in order to avoid unhooking ropes 
a^ crossing work, the journeys are of only half length, both 
implements travelling from their respective engines to the middle 
of the field, where they meet,—^but not quite in the same line, so 
that they can pass each other at a distance of about their own 
length, just enough to make the furrow-ends meet, instead of 
leaving a strip of uncut ground. 

The plan is promising, as will appear from a contrast very 
easily made in figures. Suppose that, on the old double-engine 
system, one implement, 7 feet wide, traverses from engine to 
engine in 200 seconds, and takes 10 seconds to turn; that is, a 
stripe of land 7 feet broad and the whole length of the field, is 
cultivated in 210 seconds. Now take the same two engines in 
the same position, but with two implements meeting mid-way. 
There being two plys of rope instead of only one, we must 
reduce the width of each implement to say 6 feet, in order that 
the engine may be able to pull it at the same pace as in the 
former case; say then that two 6-feet wide implements travel at 
pace, they will accomplish their half-way journey in 
100 seconds. Then, as the engines have to shift forward on the 
h^dland while the implements are at the ends, a longer time 
will be wasted, say 20 seconds in “ turning at the end: that is. 
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tlie half-journey is accomplished in 120 seconds. But then, as 
there are two 6 -feet implements simultaneously travelling, a 
stripe of land, 6 feet broad, has been cultivated the whole length 
of the field between the two engines. The comparison is this : 
—^the double-engine system has tilled a foot breadth (of the whole 
length of the field) in every 30 seconds; whereas the double 
implement and double-engine system has tilled a foot breadth 
(of the same length) in every 20 seconds. In other words, 
the new plan is capable of working as large an area in 2 hours 
as the old plan can do in 3 hours; or, in other words again, 
you may henceforth get your 6 weeks’ work of autumn-tillage 
finished in 4 weeks,—and for much less money ; because, while 
there is an additional ploughman, with a slight increase in the 
coal, oil, and water-bill, you have only two-thirds the number of 
days on which any expense at all has to be incurred. 

We believe that Messrs. Fowler also find no difficulty in working 
two implements at once by two engines with clip-drums, and 

slack-gear ” upon each implement. If so, this at once gets rid 
of the wear of rope too commonly occurring upon winding-drums, 
especially when the coiling is horizontal, that is, upon drums 
having vertical axes. The troublesome point about Messrs. 
Fowler’s new arrangement is the liability of tibie ropes to be in the 
way of “ turning the plough at the ends 5 but this is obviated by 
keeping one engine “a little forward,’’ and the other ^*a little 
backward,” so as to hold off the back rope ” or return ply, from 
passing too closely to the implement. Messrs. Coleman and 
Morton’s, engines, with coiling-drums at the boiler side, would be 
well adapt^ for the ** double-double ” plan of working: they 
already drive two implements at once, meeting half-way, but 
with a single engine and anchorage. 

No. 92. Mr. S. Langdale, of High Espley, near Morpeth, 
Northumberland (a manufacturer of manures and chemical pro¬ 
ducts at Newcastle, as well as an agriculturist)^ occupies about 
600 acres arable, and 300 of pasture in three farms. High Espley, 
Low Espley, and Newton Red House; consisting of various 
descriptions of land, for the most part heavy, hut with portions 
of light soil and gravel. Since August, 1864, he has worked a 
Howard tackle with 3-furrow plough, cultivator, ridging-furrow 
plough, and set of harrows, driven by a 10 -horse engine. The 
prime cost, altogether, was about 800/.; but no account has been 
kept of the repairs. In fields averaging about 20 acres apiece, 
the cultivator does 7 acres per day of 10 hours, and more in a 
long day, the depth of work 8 to 10 inches; the plough turns 
over 5 acres a day. The ridging-body has been used with ad¬ 
mirable effect in trenching-up cultivated fallows for winter 
exposure; and the harrows are spoken of as making a really 
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wonderful tilth for a seed-bed, owing to the depth pierced by the 
tines and the absence of horses’ feet. Indeed, we consider that 
this steam-harrowing is not taken advantage of by steam-plough 
farmers half as much as it should be. It is a great mistake to 
imagine that setting a powerful steam-engine to such a light- 
surface operation as harrowing commonly is, must be trifling 
with a huge force—somewhat like putting a Samson to tin- 
tacking down a carpet or hanging a lady’s muslin curtain; for, 
in reality, scarcely any work of a steam-tackle gives more satis¬ 
faction than the harrowing, both from the excellence of its 
performance and the great area got over per day. 

Mr. Langdale’s 5 men cost 18s. each per week, and his 3 boys 
6 s. each per week; but though labour is dear, coal is cheap— 
the engine burning half a ton a day, at 7s. per ton. A removal is 
a heavy job, taking 9 horses about 2 hours, the roads being hilly, 
and the whole of the apparatus having to be moved at one shift from 
one farm to another. The engine does the “ thrashing, grinding, 
and chopping ” for all Mr. Langdale’s farms; and, at different 
times, the tackle has cultivated on six neighbouring farms, doing 
the work twice over for 21s. per acre. 

Mr. Langdale’s brother, at Newton Red House, informed us 
that the land had been levelled before steam culture was intro¬ 
duced, and being well under-drained lies pretty dry, owing to 
the steam tillage leaving it so light. They have no dead-fallow; 
always get turnips and potatoes, and have now been enabled by 
steam to considerably enlarge their breadth of roots. The crops, 
generally, have been more productive, and Mr. Langdale says, 
“ I find manures to act better”: this being precisely accordant with 
the general experience that artificials give their greatest effect only 
in finely-worked mould, which cannot be obtained in perfection 
on strong land except by steam-driven implements. Mr. Langdale 
formerly employed 27 horses, which he has now reduced to 20, 
and these are kept at less expense per head. 

The tilling-machine is always at work during the proper 
season, except in wet or bad weather; and its owner is warmly 
in its favour as an economiser of time and exgense, a promoter 
of the growth of equable crops, and the means' of making both 
clay-land and lighter-land farming remunerative. 

No, 93. The Right Honourable Lord Vernon, Widdrington 
Estate, Morpeth, Northumberland. The old castle ruin at Wid- 
drington contrasts oddly enough with a snug scientific covered- 
homestall hard by, and with another newly-introduced improve¬ 
ment—a gabled school-house wherein we witnessed a throng 
of village children ‘'saying lessons” to their mistress and her 
monitors; and here, in full prospect of the distant Cheviots, 
gleaming white with a mantle of early snow, we could not 
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help wondering if this tower had been a fortress of the hero in the 
^ Chevy Chase’ of our childhood,— 

For Widdrington my heart is woe, 

As one in doleful dumps, 

For when his legs were smitten off. 

He fought upon his stumps.” 

But whatever the “ pluck” of the then owner of this estate, a 
similar spirit of determined prosecution of an enterprise must be 
inherited by the present proprietor, who is carrying out great 
permanent improvements in a most unpromising country. The 
soil is generally strong, sticky and mossy,’’ upon a subsoil of 
strong blue clay,—in some plurts yellow clay mixed with sand— 
but not naturally devoid of fertility, in fact, good wheat-land 
when the proper mechanical conditions for wheat-growing are 
provided. Under-draining, good road-making, steam tillage, 
artificial manuring, and the erection of superior farm-buildings, 
have altered the aspect of “Houndalee” and North Steads” 
farms, including 850 acres of arable; and “Brown’s” and 
“ Stamp’s” farms are being taken into Lord Vernon’s hands, to 
be put under the ameliorating influences of the steam-plough. 
This latter holding consists of a poor clay, ploughed two inches 
deep, in a deplorable condition, and miserably formed for years, 
with the last wheat-crop apparently unlikely to yield enough 
seed for the next. All that we could admire there were the 
game-fowls, distributed in pairs about the farm, each cock and 
hen having a field and a “ kennel” to themselves—^tbis scattering 
being I^lStessary to prevent continual “mains” and a rapid 
mutual massacre of the stock. Under-draining, laying better 
roads, throwing down fences, and so on, are the preliminary steps 
of the coming improvement, which will thus be extended over a 
total of 994 acres of arable and 187 pasture. The land, we 
should add, lies generally level, and for the most part, in fields 
avemging 25 acres each. 

The first essays here with steam cultivation was made with the 
“Newcastle prize” “twin-engine” set—that is, two 8-horse 
Fowler engines, with clip-drums, two plys of rope, and one 
implement, both engines working “in conjunction” or simulta¬ 
neously pulling, instead of alternately pulling and resting. This 
form of apparatus was abandoned, and for these reasons. Instead 
of working amicably together, the engines used to “ clash.” The 
method of stopping and starting was managed in this way—when 
the plough approached nearly to No. 1 engine, that engine 
whisded for No. 2 to shut off steam; No. 1 then pulled the 
plough slowly up and again started it, whistling after the 
plough had made its first few yards, for engine No. 2 to “join 

YOL. III.—^S. S. ‘ Y 
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inu” The same process was repeated by No. 2 engine when ihe 
plough was at the other end. But so much clock-work nicety of 
management attended all this, that the men could not work it; 
besides, it was found that properly, both engines (tied by a rope 
like Siamese twins) ought to start and stop exactly together, and 
this could not be attained without electric communication between 
the two drivers, or rather (it would seem) between the reversing 
levers on the two engines. Another fault as compared with the 

double” or winding apparatus, was that more time was required 
for removal. Then the engines were considered too light to stand 
ihe great sideway strain; for on each alternate journey of ihe im¬ 
plement, engine No. 1 had to act as the anchorage of engine No. 2, 
while at the same time engine No. 1 was pulling the plough 
with all its force. The fore-wheels of the engines were shod 
with cutting-blade rims which entered the soil, like the discs of 
a travelling anchor; but, nevertheless, an unfortunate circum¬ 
stance occurred; owing to the great sideway strain and the want 
of weight in an engine of this size (8-horse power) one engine 
broke the pin of its fore-cariiage axle-tree, the fore end of the 
boiler tumbling over one of the wheels on to the ground. How¬ 
ever, about an hour and three-quarters sufficed to place it on its 
wheels again, without further injury. We must not be under¬ 
stood as condemning the twin-engine ” principle altogether, 
because it m possible that improved mechanical arrangements 
may make it successful; but the form in which it appeared at 
Widdrington was not found to answer. As we have said else¬ 
where, two engines working at once will probably achieve 
maximum results in steam culture, but with two implements 
instead of only one. 

In AprU, 1866, Lord Vernon purchased a pair of 10-horse 
engines with winding-drums—the 4-furrow plough costing 80Z.; 
the 7-tined cultivator, 60/., harrows (a light land seed-harrow 
15 feet wide, and a heavy harrow 12 feet wide), 60/.; porters, 
10/.; and rope, 84/.; altogether, 1040/. for the set. There have 
been no breakages; a few shares have been worn out; but 
the ropes were defective, and were exchanged for the present 
good ones, an allowance being made for them by Messrs, Fowler. 
The daily workiaig expenses are as follows:—two engine-men, 
Zs. Ad, each; ploughmen, 3s. 2rf.; water-cart man, 2s. M.i and 
two boys, Is, 6d, each; the men paying their own house-rent. 
Ihese hands are ordinary f€u:m-labourers, employed at other 
times on the farms or in the woods. They have found no 
trouble with the^ engines and apparatus. Coal, at 5s. 6d, per 
on the farm, is burned at the rate of about 16 cwts. per day. 
Oil and tallow cost 2s. In shifting, no horses or additional 
help are needed, and the engines have begun work in a field 1J 
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mile from the last, within one hour and five minutes from 
leaving off work in the latter. Mr. Coates, the bailiff, informed 
us that from April 14th to October 18th, 1866, the work done 
was 210 acres of digging and ploughing in 29 days— 
acres per day; 520 acres of cultivating in 48 days—nearly 
11 acres per day; and 391 acres harrowed in 25 days—z.e., over 
15§ acres per day; and this harrowing was done twice in a 
place, the harrow overlapping half.’^ The engines thrash, and 
have steam-cultivated 273 acres on 8 farms, at a charge of 10^. 
to 125. per acre, though they will have plenty of work to do 
without being much let out Lord Vernon kindly sent us an 
elaborate statistical summary of costs and quantities, of work 
done between March, 1865, and October, 1866; but as the 
8-horse “twins” were engaged during an unspecified portion 
of the time, and as the hands employed for several months were 
**special” men, who did not work on the farm, and received 
their full wages whether they were steaming or not, the cal¬ 
culations would hardly present fair results. The totals, 
however, are 524J acres of digging, 8 to 11 inches deep, in 
101J days, at a total cost of 15s. 2d, per acre; “repairs” being 
42Z. 7s.; and “ interest on plant,” 126/. 5s. Of ploughing, 
7 to 10 inches deep, 194 acres were done in 30 days, at a total 
cost of 13s. 2d, per acre; “repairs” being 1^. 18s.; and 
interest on plant,” 39?. 17s. Of cultivating, 827 acres were 
done in,93j days, at a total cost of 9s. Zd, per acre; “repairs” 
being 48/. 18s.; and “ interest on plant,” 127/. 10s. And of 
harrowing, 415 acres were done in 30 days, at a total cost of 
5s. Id. per acre; “repairs” being 11/. 14s.; and “interest on 
j)lant,” 34/. 4s. The grand totals are 1960^ acres of steam 
tillage in 255 days (/.s., 7|. acres per day); labour costing, 
432/. 6s. 3d.; coals, 71/. ISs. 6d.; water, 15£; oil, 41/- 8s. 4d.; 
repairs, 118/. 18s. 5d.; incidentals, 91 16s. 8d.; interest on 
plant, 327/. 17s- 4d.; altogether, 1017/. 6s. Id., or 10s. 4d. per 
acre. Lord Vernon’s agent, Mr. J. G. Grey, of Milfield, 
Wooler, has been at great pains to make out the figures ; but, as 
we have said, they cannot be a fair guide for the performances of 
the present TO-horse tackle in the labourers’ hands. We learn 
from him that, from the llth of June to the 1st of September in 
1866, these latter men accomplished as follows:—49 acres dug, 
10 inches deep, in 7 J days ; 278 acres cultivated, 10 inches deep, 
in 32J days (/.s., 8J acres per day); and 232 acres harrowed in 
17 days. For these 57 days of actual work, 12 days were lost 
by wet weather, 1 day in repairing, and 1 day in washing out 
the boilers. The total expenses upon 659 acres of steam tSlage 
were, for labour, 63/, 6s. 6d.; coals, 19Z. 8s. 6d.; water, 7/. 2s. 6d.; 
oil, 6/. 10s. 8d.; repairs, 16/. 14s.; interest on plant, 50/. Ss. 9d.; 
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total, 168Z. 10s. lid. The total cost per acre being, for digging, 
8s. 2d. ; for cultivating, 65 . 8d.; and for double^ harrowing, 
4s. 2d. Mr. Grey does not explain the basis of his estimated 
repairs” and ** interest on plant.’* The number of horses 
usually kept to work this sort of stiff land is a pair to every 12 
acres of fallow i and the farm being worked on the 4-course 
rotation, makes the normal force 26 horses: yet only 12 are now 
kept, and they lead to the homesteads the harvest of 600 acres, 
they sow 300 acres of winter com, and have also been partly 
employed in carting materials for new buildings and in making 
new roads. In 1866 as much as 270 acres have been dead- 
fallowed, all steam-dug in winter, and steam-cultivated twice in 
spring and summer, some of it three times, to level the surface, 
—for this stiff day, when deeply worked, is found to drain well 
flat. We found a good blade of wheat coming up, upon the 
steam-tilled land, put in with 3 cwts. of guano per acre; indeed, 
the only chance for these farms is in thus raising good corn 
crops, and ultimate profit will depend upon the market and the 
low cost of the cultivation. And as far as the latter is concerned, 
the banishment of 14 horses, and consequent saving of 616Z. a 
year, will go far towards paying for the steam-work and the; 
artificial manure, which together are converting a few inches of 
sticky clay into a good staple of twice the former depth. In a 
few 3 ’ears this estate will present one of the finest examples of 
improvement mainly secured by steam cultivation. 

At the time of our inspection (November 19th) the engines 
were making first-rate w^ork, in spite of the frost, digging 9 
inches deep, with 3 furrows on the 4 -furrow implement. We 
observed the facility with which the signalling is done by the 
engines whistling, without flags, and the drivers were not at all 
nervous about pulling up the plough within a foot of the bevel- 
wheels or the fly-wheel on the engines. 

No. 94. Mr. David Wright, of Beal, Northumberland (a 
farmer from over the Border), occupies 800 acres arable and 
300 acres of old pasture, a stiff loam and retentive clay farm on 
the New Red sandstone, at the extreme north of the county, on 
the shore opposite Holy Island and within sight of Berwick. 
The land, with a few stones, but these very small, is ploughed 6 
or 7 inches deep by pair-horse teams, at the rate of half an acre 
a day, 3 horses ploughing 9 or 10 inches deep. But these are 
very fine strong horses. Mr. Wright formerly kept 32, that used 
to eat "two stacks of hay as long as his bam,”—that is, he had to 
mow for them 100 acres of meadow, but now he mows only 30 
or 40 acres. He has parted with 4 (not venturing a greater 
reduction at present^ as he grows 100 acres of potatoes, besides 
turnips, with no dead fallow, and pipes have yet to be carted for 



Clarke.] Report on Steam Cultivation^ 325 

the underdrainage not quite finished); and his 28 horses, no 
longer requiring to be so highly kept, are now fed on wheat- 
straw and bruised oats. We saw them in the best cart-horse 
stables we have met with, fitted with racks, and slab bottomed 
mangers, with ample air space overhead, and a 3-yards-wide walk 
behind the horse’s tails. 

A Fowler plough having been tried here in 1862, led Mr. 
Wright to proceed vigorously with the work he had already 
begun, of preparing for steam tackle of his own, by clearing 
away fences and a few bits of old copse, full of vermin, striking 
out new roads, and making his fields to average 40 and 50 acres 
each, some of them being 80 acres in extent. And this he was 
enabled to effect, with the consent and co-operation of an ex¬ 
ceedingly good landlord. A Fowler 14-horse set, with anchorage, 
4-furrow plough, and 7-tined cultivator, was bought in July, 
1864, costing 950Z. Additions ” have cost 30Z.; and repairs, 
partly from breakage, and partly from tear and "wear, have 
amounted, in all, to about 20Z. per annum. Two years of solid 
work have thus involved no ‘‘expense” of consequence, and 
none of the rope has yet been replaced,—they have had more 
trouble with the “ eyes ” of the rope than with anything else. 
This unusual economy in the wear of rope may be accounted for 
partly by its being of peculiarly hard steel (for wire-ropes vary 
much in quality), and partly from the circumstance of its being 
in thoroughly business-like hands. For, seeing the tackle at 
work, we observed that the portering was extremely well done 
by 3 boys, the rope held completely off the ground and not care¬ 
lessly suffered to grind diagonally over the porter friction-rollers. 
The rope appeared to be nearly “half-wom,” and this after 1500 
acres of work, every bit of it deep and heavy tillage. We 
noticed that the hands (who are all ordinary farm-labourers, at 
other times employed in the common details of the farm), have 
arrived at such smartness of procedure, that the time lost in 
turning the plough was only 20 seconds at the anchor end, and 
30 seconds at the engine end, the driver firing and looking 
sharp round at the same time. The trouble which some parties 
have met with from the “ slack-gear ” on the implement, has not 
been found here, partly owing to the absence of land-fast stones, 
(indeed there are few stones of any kind,) which generally cause 
most of the mischief. Mr. Wright is quite satisfied with the 
single-engine system, as the slack-gear allows for variations of 
20 or more yards’ length of furrow in a field, without stopping to 
add or take off sections of rope, and the anchorage headland is 
scarcely injured. The engine headland, how'ever, is in bad plight, 
and has to be ploughed up by a 3-horse team, when it is not a grass 
road or a hard metal road, as in the majority of cases it is on 
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this farm. The double-engine system would require twice the 
extent of these turf or other roads, and would spoil so many head¬ 
lands. However, this objection we believe is trifling, in compa¬ 
rison with the time and expense saved in shifting, and the general 
celerity in working of the double” system. Mr. Wright never 
works up a corner or a headland by steam; and where a fence is 
very angular,’* instead of parallel with the opposite side of the 
field, instead of running the anchor alongside it, he directs it 
square” across the field, completing the remaining gcwre” or 
angle, by horse labour. This course avoids hindrances and changes; 
and straightforward continuous running is one great desideratum 
in steam-ploughing. 

Removal occupies four hours up to half a day, with a pair 
of horses and extra man. The engine-man has 3s. 6d., the 
ploughman 3s., anchor-man 2s., three porter-boys Is. each per 
day; and the boy and horse with water-cart may be put at 5s. 
The ponds and ditches are convenient for supply. About 16 
cwts. of coal are consumed, at 10s. per ton, and oil costs Is. Qd, 
a day. The engine ploughs 8 to 10 inches deep, 7 acres per 
day; digs 12 inches deep, 5 acres per day; and grubs, at the 
great depth of 16 inches, 12 acres per day. This profound 
culture is paralleled by Mr. Hawking, near Borobridge (See 
No, 89), but in his case, the 14-horse engine manages 9 acres a 
day at 16 inches depth. Before he became a steam farmer, Mr. 
Wright never could put more than 12 horse-ploughs to work at 
one and the same time, and at 7 inches depth, they turned over 6 
acres a day. He can work the same number of ploughs now, in 
a pressing season, while the engine is doing 7 acres, too ; so that, 
in eSect, he has doubled his tilling power, or, in other words, 
double die extent of land is ploughed in a day. And the steam 
work is more equable in depth ; for though some of the ploughmen 
make good honest work, some of them always shirk their hard 
holding of the plough-handles, and ease their teams by scamping 
the tillage. 

After steam culture the land (under-drained 3 and 4 feet deep) 
dries better and sooner, though root-crops are never attempted to 
be fed off. Mr. Wright finds the digging to be ** first-rate ” for 
beans, the seed-tilth so soon coming into condition in spring, 
from the absence of horses* trampling, that the beans are got in 
earlier than they otherwise could be. Stubble is steam-dug in 
autumn or early winter, lies rough and open, and not pressed; 
and in spring is found to dry ‘‘a whole fortnight” sooner than 
horse-ploughed land. The rough tilth is tom down by grubber- 
harrows worked by horses, immediately before drilling the beans. 
Mti*' Wright considers that as much benefit is t hus derived from 
the steam tackle as he gets in any other part of its performances ; 
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the earliness of sowing and the absence of concealed horse-foot^ 
prints ” being so important. He thinks that the steam harrows 
would not be an improvement upon the horse grubber-harrow, 
from the difBculty of working the many porters in a single¬ 
engine set, upon land “ so tossed about that it stops all the fox- 
hunters without calling out” We saw a piece of bean stubble 
steam-ploughed for wheat, splendidly done. The sowing is done 
broadcast with barrows, for here they are not much annoyed 
with “ annuals.” The potato land is also ploughed by steam for 
wheat 

The preparation for turnips is to steam-dig in the autumn, 
and twice grub in the spring, the rest of the seed-bed being 
wrought by horses; and, as an extraordinary advantage of possess¬ 
ing a doubled tillage force, Mr. Wright never has more than 2 
acres prepared a-head of the turnip sowing, the seed thus going 
into as moist a mould as possible. His swedes are good; but 
much of the plant missed; the land tolerably clean. He has not 
had sufficient time to compare his produce before and after 

steam; ” but says, one thing is very obvious, the crops are 
much easier kept clean, and that of itself should help them to 
yield more.” He has not altered his rotation or enlarged his 
breadth of root-crops. 

The engine does nothing but tillage-work on this farm; for it 
cannot be spared to visit other people’s, occupations, and a 10- 
horse portable, with a Clayton portable thrashing-machine, does 
all the thrashing at the main homestead and at an off bam, 
besides grinding, chaff-cutting, root-cutting, oat-bruising, sawing 
wood, and other occasional lateur. 

Having reached a point so far north, we ventured to extend 
our tour, on the kind invitation of Mr. Hope, to see what steam 
culture is doing in the renowned district of East Lothian : for if 
tillage-husbandry so perfect and so economical as lhat of the best 
farmers there should be improveable by steam machinery, what 
a convincing proof this would be that second-rate farming is 
open to still greater benefit from that machinery. 

Within a few miles of Drem, in Haddingtonshire, five sets of 
steam-tackle are at work. We had not time to visit Mr. Walter 
Reid of Drem—whose apparatus is that of Messrs. Coleman and 
Morton, of Chelmsford, in which a headland engine with a couple 
of wxnding-dmms works two one-way implements, these being 
always in work when going toward ihe engine, and returning 
toward the anchor backwards without working. It was reported 
to us as giving him satisfaction in every way. We were also 
obliged to pass by the Fowler set ” of Mr. Todd, of Casde 
Mains, Dirleton, near Drem. “ 
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Mr. Hope met us at Drem Station, on Saturday morning, 
November 17th, our first call being upon 

No. 95. Mr. Thomas Begbie, of Queenston Bank, Drem, 
Haddingtonshire, who has worked a 14-horse Fowler engine 
since 1862. His farm is on the trap rock; the soil partly light, 
but portions making heavy pair-horse ploughing. He uses the 
6-feet cultivator for autumn and spring tillage; does all the 
heavy work for turnips, and prepares some of the seed-furrows 
for wheat, by the steam tackle. The main advantages found are 
in the greater expedition and the increased depth of the work, as 
compared with horse-ploughing and grubbing. Mr. Begbie 
considers that his root crops show a considerable augmentation 
of produce, though he has not tested steam against horse work 
in the same field. One palpable result has been attained—the 
displacement of one-fourth his former number of farm-horses. 

Our next call was upon 

No. 96. Mr. William Sadler, of Ferrygate, Dirleton, near 
Drem, Haddingtonshire. Eastward of Drem, and not far from 
the new watering-place ” of North Berwick, Mr. Sadler occupies 
409 acres of arable mixed soil, lying in 50 and 60-acre fields, on 
a gentle rise of bleak unwooded country, which looks northward 
over the wide Firth of Forth. 

A Fowler 10-horse engine was tried here in 1862, but, wanting 
in power, was changed for a 12-horse engine, which has done all 
the heavy work for roots, and also ploughed the land for wheat, 
barley, and other crops. And now the big boulder-stones have 
been got out; Mr. Sadler finds that he can accomplish his steam 
tillage for much less than the price that horse-work used to cost, and 
his former force of 14 horses has been reduced to 9; a fact from 
such a place and from such an authority as should tell more in 
favour of steam culture than a dozen reports from ordinary prac¬ 
titioners. We walked over some magnificent tilths, tom up 12 or 
14 inches deep; and when Mr. Sadler declared to us that not 
oidy was his tillage-expenditure so much less than formerly (and 
this, remember, under the best Lothian management of teams 
which has become proverbial for its exactness and rigid economy 
in every detail), hJs crops were also better, we could readily 
recognise the correctness of his judgment on this point; for we 
never beheld more wonderful swedes and hybrid turnips than 
those which, in huge bulbs for hundreds of yards together along 
&e rows, had just been pronounced by a local Society’s oflScial 
judges to weigh 30 to 36 tons per acre. 

Another important circumstance is that Mr. Sadler, feeling 
the loss of time involved in taking-up and setting-down the 
anchor, and the diflScnlty of the action of the «slack-gear” in 
fields not perfectly rectangular, has purchased a ‘‘double-engine 
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set.” Of course this tackle (which we believe has made a good 
beginning since Christmas) will do duty on several other farms 
besides Ferrygate. 

No. 97. Mr. George Hope, Fenton Bams, Drem, Hadding¬ 
tonshire, occupies 670 acres arable, with 2 only of old pas¬ 
ture ; a medium loam-soil, in places more clayey. High-backed 
lands were at one time adhered to; but in the early days of 
under-draining the farm was tile-drained at feet depth, and 
flattened, and now it is always sufficiently dry. A Howard 
apparatus, with 10-horse engine, was purchased in September, 
1863, has done more than 1200 acres of tillage since that time, 
and, excepting the rope, appears as sound and good as ever, and 
has incurred no expense in repairs. All the work has been grub¬ 
bing,^ and in consequence of this aid all operations are so forward 
in autumn and in spring, that Mr. Hope wonders how he ever 
got on before.” He has parted with three horses, and would be 
able to sell off more, if he had not so much carting of potatoes, 
besides a new farm, distant miles, at which many improve¬ 
ments are being made. He flnds that he can do a 30-acre field at 
one setting down, and by simply turning,the .engine and windlass 
round, does 60 acres from one position. All his steam-work is 
done with inferior coal, costing lO^. a ton with the cartage. 

Mr. Hope considers that he is well repaid for his investment 
by the deeper and better tillage, hnd by ihe’ winter-exposed land 
being sooner ready for sowing in spring. Then the yield of 
cropping is greater, from the fact of ffie crops being more equal. 
This is due to the more timely sowing; instead of having some 
fields too early and others too late. Mr. Hope’s root-crops are 
“a treat to see,” and every square foot of ground wonderfully 
clean, the turnips growing lip to the very stems of the quick 
hedges; and there^ instead of weeds and grass, rape shoots out 
from the hedge-bottoms. The hedges are cut once a year, and 
the bottoms dug every time a crop is put in. 

It was not part of our embassy, however, to make notes of 
Scottish husbandry; we had simply to form an impression as to 
the value or uselessness of the ‘ steam-plough on farms where 
everjrthing had been about perfection already; and the impres¬ 
sion we'brought away with us is, that the heavy investment of a 
steam-tackle is found to pay well even upon the neatest and best- 
managed occupations where first-class farming has been practised 
for generations. 

Particulars of Farms in the “ North ” Division:— 

* Since the visit-of the Committee, Mr. Hope has purchased a Powlei^s 4-furrow 
balance plough, which he works with his Howard’s apparatus, and finds lighter 
in draught than the cultivator. He can now easily and certainly regulate the 
depth of the work; this he formerly failed to attain where strong clay and sandy 
soils alternated in the same field. 
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Report on Steam Cultivation* 

Section III.— ^Paetneeship, 

Under this head we class examples of the joint-ownership of 
apparatus by two or more farmers, excluding partnerships and 
companies which merely “ let out ” or undertake work by con¬ 
tract. And we take, first, those cases in which two persons 
unite in the proprietorship and use of one set of tackle. 

No. 98. Mr. Newton, of Campsfield Farm, Kidlington, near 
Woodstock, Oxfordshire, occupying over 500 acres arable, under 
the Duke of Marlborough, and 

No. 99. Mr. Thomas Taylor, of Shipton-on-Churwell, occu¬ 
pying the adjoining farm of 750 acres arable, are co-partners in a 
steam-plough tackle. This is one of Fowler s separate-windlass 
sets (on Eddington’s principle), in which a 10-horse power Lin¬ 
coln portable is run bodily up (road-wheels included) on to the 
top of a carriage-frame, within which is a clip-drum driven by 
gear-work and an endless block-chain (in place of a belt) from a 
V-grooved rigger on the engine crank-shaft. Hauling the engine 
up incline-beams by means of the wire-rope and gearing of the 
windlass-frame, or again lowering it to the ground, takes half an 
hour: the whole affair, when the engine is mounted, being self¬ 
travelling. There is a self-travelling anchorage, with the rope 
and implement, porters, &c., as in other Leeds tackle; and 
removing the whole occupies four horses about two hours. 

The greater portion of the two farms consists of stone-brash 
land; not very light, but loam containing such an admixture of 
lime and clay as to be sticky, never keeping plough mould- 
boards bright except when thoroughly dry,—or as it is termed 
here, “ drought-rotten.” It is heavyish pair-horse ploughing; 
or, as a man expressed it in the forceful but unsmoo&ed Saxon 
of the locality, “ tumin over an acre a day gives tew bosses a 
deuce of a buckin.” A staple six inches deep, in some places 
deeper, lies directly upon the rock,—or rather, upon the thin 
“kale” stones or rubble (“brash”), which are brought up in 
plenty by the deep-searching tines of the cultivator. The con¬ 
sequence of this “ breaking of the pan ” is that water gets down 
much more quickly; the drainage has been made perfect (though 
it is not the whole of the land that is well-drained). And again, 
as we should naturally expect, the horse implements work much 
more easily. The only steam implement used is the 7-tmed 
balance cultivator; with which the 10-horse engine can do 12 
acres a day, at 8 or 9-inch depth,—though it is to be noted that 
this depth was not attained the first year. As an average day^'s 
work, including removals, 9 acres will be near the mark.; a good 
long day’s work is 10 to 12 acres, but occasionally a stoppage 
may occur, and only 4 acres may be done. The greatest area 
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cultivated in one day was 15 acres, on Mr. Taylor’s farm. The 
engine burns about 10 cwts, of coal per day, at 15^. per ton. 
The engine and windlass-man (for this extra hand is requisite 
with this form of apparatus), have 7s. a day between them ; the 
anchorman and ploughman 2$, 6d. each; and two porter-lads 
Is. M. each. No exact account has been kept of the expenses 
and performances during the 4 years’ employment of this appa¬ 
ratus ; but nothing very serious has been met with in repairs, 
and the most important item, wear of rope, is as follows;— 
Messrs. Newton and Taylor have cultivated about 1200 acres in 
the last 3 years : the rope, 3 years old, is still in good condition; 
and yet this is very stony “ grinding ” land, and all ihe work 
has been first breaking-up, that is, the cultivator has done no 
crossing of already tilled ground. Absolute proof in figures was 
not adduced, but Mr. Newton declared his belief that the steam 
operations are of cheaper cost than horse work; and he highly 
values the machine as an auxiliary helper-forward of the general 
tillage labour of the farm, as well as for numerous other direct 
and collate! al benefits. Clearly, the already-mentioned easing 
of the passage of the horse implements through the soil and its 
loosened stones, is not the only gain; for Mr. Newton has 
reduced his previous team from 19 down to 13 horses, and Mr. 
Taylor has dispensed with no fewer than 20 oxen. Here, then, 
we have 6 horses and 20 oxen displaced by a lO-horse-power 
steam-engine; yet the work declared to be better, easier, and 
forwarder in season,—the apparatus being most of all prized, we 
were told, because of the power it conferred of “ getting on wdth 
work.” Yearly expense of draft oxen is such an indeterminate 
quantity that (as intimated in our Introduction) we can scarcely 
venture to fix a money value upon the saving here effected; but 
if w'e may say 16/. per bullock (of course including men, imple¬ 
ments, and every item of outlay), this, together with our assumed 
datum of 44/. per horse, will make the whole sum 564/., to be 
put on the credit side of the steam account. Judging by the 
partial details afforded, the “ steam ” working expenses, includ¬ 
ing labour, removal, water, oil, wear of rope, and petty repairs, 
can scarcely exceed 40s. to 45s. per day, which, at 9 acres a day, 
will be under, or not exceeding, a crown per acre. The cost 
price of the apparatus, with two ropes, a new one and an old 
one, was 516/.; the engine, belonging to Mr. Taylor, may be 
pat at 270/., or 786/. altogetW. The interest at 5 per cent., on 
the whole, will be 39/. 6s. a year. Deducting the value of rope 
and other wearing parts, we may reckon 5 per cent. “ deprecia¬ 
tion*’ on say 650/.,—that is 32/. 10s. a year; the two items 
amounting to 71/. 16s. This divided between 400 acres of 
work done in a year, gives 3s. 7rf. per acre; the total cost per 
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acre thus coining to 8s. M. And allowing for heavy re¬ 
pairs, we cannot see how the total outlay can exceed 10s. an 
acre, or 200Z. a year,—unless it be through unusual breakages 
and queer accidents. Besides, we have made no allowance for 
the use of the engine in thrashing; and, though w’e did not make 
a note of this point, we believe foat it is so employed for a con¬ 
siderable part of the year. Setting off this annual cost of steam 
tillage, against the saving by displacement of teams, we have a 
clear gain of (564Z.—200Z.) ZQil. per annum. This precisely 
agrees with what Mr. Newton affirmed to be his ‘^impression” 
(for book-accounts, and a balance-sheet for comparison, have not 
been kept), that the steam work has been cheaper than the 
former horse work. It is: and our reckoning \rould lead to the 
conclusion that, after squaring all its own working and other 
yearly expenses, the tackle is paying for itself over and over 
again about every two years. 

It is remarkable that an apparatus of low capability, “ culti¬ 
vating ” only, and doing the small proportion of but 400 acres 
a year upon a joint area of 1250 acres arable, should have been 
able to displace one-third of the old force of draft animals,— 
that one 10-horse portable should have proved its ability to 
make better tillage and bring heavier crops than could be got 
by the use of 6 horses and 20 bullocks. Readers %vill perceive 
that the nature of the farms has a good deal to do with it: the 
land is of such a medium character that autumn-cleaning and 
enough other work can be well done by a form of apparatus not 
so well adapted as the regular “Leeds set” for economizing 
motive-power; so that the yearly sum sunk in interest and depre¬ 
ciation is not particularly heavy. Then farther, the husbandry 
pursued under (what is still more important) a thoroughly busi¬ 
ness-like and energetic management of both teams and labourers, 
has enabled these farmers to part with a large percentage of 
their former^ force of draft-animals, notwithstanding that much 
less steam work is done here than on many other farms where 
the engine ploughs and digs, besides grubbing: this example 
teaching that many followers of steam tillage retain more horses 
than they actually need. But particular attention should be 
directed to the circumstance here exemplified,—^the difference 
between a banishment of draft-animals by a set of steam-tackle, 
and the same displacement (as here) ip only half a set. For 
had Mr. Newton and Mr. Taylor bought a “set” each, they 
could have sold off no more horses; and just the same amount 
of yearly saving on each farm would have been counterbalanced 
by double the present burden of interest, &c., upon first invest¬ 
ment The very favourable balance on the side of steam 
culture, in this case, has mainly resulted from the circumstance 
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of two large occupiers joining in an apparatus which, ihough of 
moderate first cost, was equal to their particular need, and 
powerful enough to do as effectual service on their light or 
medium soil, as more costly machinery on other land. Have 
we made our meaning plain? The inference is, that, under 
such circumstances, the partnership of two farmers makes an 
extraordinary difference in the formidable matter of starting the 
steam-horse: only they must be careful to agree. Mr. Newton 
and his neighbour manage very wrell as yet, we believe, with 
only mutual understanding:’' no bargain binding either of 
them to time, or acreage, or first turn.” 

Let us not be misunderstood as recommending “ cultivating ” 
alone, even on farms like these, or as implying that a more 
powerful and capable machine, ploughing and executing all the 
heavy tillage, would not have answered still better. The case is 
simply stated as it appeared to us; and though very satisfactory 
as it stands, quite possibly it might be improved upon. At any 
rate, there are cases in which a steam farm” of 530or 750acres 
arable cannot spare its tackle to do the work of a second farm of 
like size. 

Our observations upon the husbandry at Campsfield may be 
briefly written. The fields, of large dimensions, have boundaries 
convenient for steam culture, with little timber spoiling the 
neatly-kept fences. Mr* Newton farms on “the 4-course;” and 
showed us one of the best turnip breaks ” seen in all our 
excursion,—the earliest-sown sw’edes a little damaged by fly,— 
the best field of swedes grown upon land horse-ploughed 7 inches 
deep, and dressed with superphosphate and leather-dust manure. 
ArtiflcJal manure is pretty heavily used here; for, as we are told, 
this sort of land “ wants warming.” We saw another grand piece 
of swedes, for which the seed-bed had been steam-tilled in the 
middle of ifarch, from a wheat stubble ; tiie roots are grown 
with artificial, but no farmyard manure. For fallow-crops, how¬ 
ever, the usual plan is to smash up the wheat stubbles 7 or 8 
inches deep, any time between harvest and the 1st of February. 
The turnip layers are horse-ploughed for barley. Part of the 
seeds is horse-ploughed for wheat, and part steam-cultivated for 
wheat. This must be cautiously done; for once, a piece of 
clover on Mr, Newton’s farm, turn-over ploughed by steam for 
wheat (he says), looked like yielding 5 or 6 quarters per acre; 
but just before ripening, all went down, and the produce was bad. 
The ploughing was too deep, and the bottom not firm : the depth 
should not have been more than 5 inches. The eflects of the 
steam tillage are summed up thus:—The land drains better; 
the rootcrops are better; and, as a consequence, the barley, and 
indeed all the corn-crops, are better.” This ground always is 
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a good winter layer for sheep ; but die deeper tillage has made 
it still better for diem—drier instead of more spongy, as observed 
in some localities. In spite of the comparatively moderate area 
steam-worked in a year, and the great diminution in the force of 
horse-flesh (and ox-flesh) kept, we considered Campsfield Farm 
one of die cleanest and best-managed we have walked over, and 
the crops are plainly so good that the land would well bear 
‘‘a little more doing at,” and a 5-course rotation might be 
adopted with good results. 

Nd. 100. Mr. Samuel Druce, of Abbey Farm, Eynsham, and. 
No, 101, Mr. Joseph Druce, of Twelve-A ere Farm, Eynsham, 
Oxfordshire, are partners in a steam-cultivating apparatus, upon 
a joint-occupation of 700 acres arable, consisting of Oxford clay 
upon a subsoil of solid yellow clay (in which the drains lie), and 
a small proportion of more loamy land having a subsoil of 
boulder-gravel. The 4-course shift is the basis of the manage¬ 
ment, with a considerable portion of bare fallow. The old style 
of tillage, before die introduction of “steam,” was ploughing 
4 or 5 inches deep by 3-horse or ox teams. The force formerly 
kept was, on Mr. Joseph Druce’s farm, 17 horses and 8 oxen, 
the latter consisting of two 3-ox teams, with a spare bullock to 
each; and on Mr. Samuel Druce's farm, 12 horses and 4 oxen; 
making a total of 29 horses and 12 oxen. “ Steam as an adjunct ” 
has efected such a reduction that Mr. Joseph now keeps 14 
horses, and Mr. Samuel 9 horses, that is, 23 horses altogether, 
and no oxen at all And this banishing of 5 horses and 12 
oxen has been, probably, the largest advantage of steam cul¬ 
tivation here. A Smith’s 4-wheeled windlass, a 3-tuied and a 
5-tined grubber, and, we believe, an 8-horse engine, were pur¬ 
chased in 1860; and the work done on Mr. Joseph Dmce’s 
farm has been about 150 acres in each year. We do not 
know how much steam-^work has been done altogether. In 
the spring of 1863, 70 acres were grubbed a first time, 7 to 11 
inches deep, and 70 acres a second time, in the space of 20 days, 
including five removals. The coal burned was 8 to 10 cwts. per 
day, at 14s. per ton; tbe oil used was nearly a quart per day, 
costing 6s. Qd. a gallon; and the 5 men and 3 boys employed 
cost 15s. 2d, per day. This is all the record that has been pre¬ 
served of the expenses and performances: and we can say nothing 
as to repairs, beyond the fact that the present rope which we 
saw is about half worn through. The rate of work, we were 
informed, varies from 4 or.5 up to not more than 6 or 7 acres 
per day; some of the ground being very tenacious, while in other 
places the implement “ skims the rock ” at 3 to 4 or 5 inches 
depth. Unfortunately, both the Mr. Druces were from home at 
the time of our visit, and we did not learn to what extent they 
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consider the apparatus valuable ; but the bailiff was evidently not 
in love with it. There has been a saving in the outlay for team¬ 
work amounting (according to our assumed standards of 447. per 
horse and 157. per ox) to 4447. This is a great point, for the 
whole cost of steam cultivating probably does not exceed a 
fouith of this outlay. The effect of steam culture upon the land, 
the management, and the cropping, was not so striking as we 
have found it in some other cases; but still, the apparatus must 
have been a source of very considerable profit on these farms. 
That the simple forwarding of operations, and so on, must hacve 
been highly advantageous on such land as this, everybody will 
at once understand. However, steam cultivation on strong land 
greatly varies in degree. A steam-tackle delights you or not, 
like Uncle Tim’s flute, “ accordin’ how you work it; ” and very 
probably, had Mr. Smith, of Woolston, this identical sort of clay, 
&c., under hand, he would show his winter tilths all in 3-feet 
trenches, open to the atmosphere to an amazing depth, with 
tremendous crops sure to follow, and no fear whatever of spoil¬ 
ing the staple by picking the lock of the “unknown country” 
beneath. 

No. 102. Mr. William Bulstrode, of Mount Farm, Cookham 
Dean, near Maidenhead, Berkshire,—occupying 309 acres 
arable and 60 of pasture,—is partner in a steam-tackle with a 
neighbour, Mr. J. M, Gurney, of Pinkneys Farm, Cookham, 
holding a farm of similar size. The surface undulates, being 
in some parts rather “hilly;” and the fields range from 6 
to 60 acres each, with no alterations of fences, or roads made 
for the accommodation of steam-power. A portion of the land 
consists of sharp gravel, part of loam on a chalk subsoil, and part 
of very stiff clay. 

In May, 1S6T, a Clayton and Shuttleworth’s 10-horse power 
double-cylinder portable engine was purchased, at a cost of 3007.; 
with a Howard tackle,—including windlass, 1760 yards of steel 
rope, 5-tined cultivator, a set of drag-harrows, 10 extra porters, 
4 extra snatch-blocks, and 4 extra anchors,—which cost 2537.10^. 
Thus the whole investment was 5537. 10s. During the first two 
years the apparatus was let out on hire; but this practice was 
abandoned, owing to the excessive wear and tear involved in 
travelling about, and in being put to the worst pieces of work 
that farmers had to do. Hence, the repairs have been greater 
than they would have been if the tillage of the two farms alone 
had been adhered to. In five years, the cost for repairs to 
porters, snatch-blocks, windlass, engine, &c., amounted to 1007., 
or 207. a year. The smaller repairs are executed by a smith 
and iron-founder at Maidenhead; but duplicates of parts most 
liable io break are generally kept on hand, so that the acci- 
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dental hindrances to working have been merely nominal. The 
principal breakages which have occurred are these:—Bursting 
oflF windlass-drum flanges, and breaking the windlass-pinion 
cogs, which parts are now made stronger. Snatch-blocks, too, 
were at first broken through careless mismanagement, which 
hardly ever happens now: breaking of the rope sometimes 
occurs—depending partly upon the management and partly 
upon the quality of the rope. The destruction of rope is an item 
not easily determined. In February, 1864, a length of 1400 
yar'Ss of new rope was purchased; but 600 yards of the old were 
still kept in use, and are working now. It would appear 
that (1760 — 600) 1160 yards of rope were destroyed in the 
first three years. Of the total length purchased, namely, 
(1760-(-1400) 3160 yards, the remaining 2000 yards are still 
so good that Mr. Bulstrode does not expect to want any new 
rope for one or two years to come. 

Up to May, 1866 (that is, five years’ work), 2137 acres had 
been cultivated, at an average depth of 8 inches, and greatest 
depth 13 inches, and 464 acres had been drag-harrowed ; and if 
we take 2 acres of this harrowing as work equivalent to one acre 
of the grubbing, the total acreage may be stated at 2369 acres. 
Upon this performance the wear of rope has been 1160 yards 
worn out, plus a proportion of damage to the 2000 yards re¬ 
maining. if we may say, one-half the use of the 2000 yards 
is chargeable upon the five years’ work, the 2369 acres of work 
will have consumed (1160 +1000) 2160 yards of rope, which, 
costing 94/., makes the sum peT acre about However, 

Mr. Bulstrode says, ‘‘ The wear and tear of rope, when I first 
had it, was fearfully great, owing to the tackle being out on hire; 
1 therefore think that, for home work, and with proper care, 
a charge of 6d. per acre for rope will about cover the cost.” 
Repairs (100/,) at lOrf. per acre, and rope at 6rf. to per 
acre, will together amount to 1^, Ad, or 1^. 7^. per acre. 

The engine being employed to do the farm thrashing, an 
allowance must be made in calculating interest and depreciation. 
Let us take interest at 5 per cent., on say 450/., and depreciation 
at 5 per cent., on say doOL ; this will be, for the two items, in 
five years, 200/., or I 5 . 8d, per acre. Thus the cost due to the 
machinery (including rope and repairs) will be 3s. to 3s, 3^d, 
per acre. 

Next, as to working expenses. All the hands are ordinary 
farm-labourers, and ordinary wages are 125. a week. But the 
steam-hands work llj hours a day (it being folly to run short 
days with an expensive apparatus that requires no rest); the 
engine-man, too, having 1J hour to spend in getting up steam. 
The engine-man is paid 35. a day; ploughmen and windlass- 
VOL. ni.—s. s. z 
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men, 2^. 6rf. eact; two anchor-men, 2^. Zd. each; two porter- 
men (not boys), 25. Zd. each (though in short fields one porter- 
man is sufficient); and one man with the water-cart, and engaged 
in oiling, &c,, 25. SeZ., or 195. Zd. altogether. Then, each man 
has 3 pints of beer, or 3 gallons for the gang, at 25. Zd .; making 
fhe total labour per day IZ. I 5 . ^d. The horse, carting about 
900 gallons of water firom a spring at the homestead, costs 25. Zd. 
Moving takes 8 horses, and the regular steam hands, for two 
hours; or sometimes 4 horses for a longer time, generally about 
every third day—say, the cost of horses, I 5 . M. upon each 
working day. Two pints of oil cost I 5 . Zd .; and 11 cwts. of 
coal, at I 85 . a ton, cost 95. lid. per day. The expenses are 
thus 11. lls. 2d. per day. 

Howard’s cultivator, generally taking about 3 feet breadth, 
will take more than 4 feet breadth when the 5-tines are worked 
with wide shares on; and with an average depth of work, 
8 inches (the greatest depth is 13 inches), and the engine moving 
with 60 lbs. pressure, it does 9 acres a day. The drag-harrows 
(two being generally used), under their exceedingly light steer¬ 
age-frames, accomplish 20 acres per day on an average. The 
following are the particulars in Mr. Bulstrode’s ^^steam-culti¬ 


vating journal ”:— 

** Summary of work done in 1865— 

Acres. 

Cultivated, first time .. .. 102i 

„ second time.179 

Drag-harrowed hy steam. 48 

Total . 329i 

Number of removals . . . . 16 

Number of days’ work .... 40 


Therefore the number of acres per day, including removals, is 
‘‘The sammaij of spring work done in 1866, is— 

Acres. 


Cultivated (but not first time) .. .. ., 133 

Drag-harrowed by steam. 914 


Total . 2244 

Number of removals (including the first setting-down) ^ 8 
Number of days’ work (including removals) , . 24 

Therefore the number of acres per day, including removals, is 
224 

acres. And the number of acres per day, exclusive 
224 

c€ removals, is -gg* =s lOJ acres.” 
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When we know that, daring part of the year 1865, Mr. Bul- 
strode had not adopted certain improvements (to be mentioned 
presently) which now accelerate his speed of working; and that 
some time was taken up in experimenting upon the said inven¬ 
tions, we may fairly put the present rate of performance (including 
the breaking up of whole ground as well as spring crossing) at 
an average of 9 acres per day. Hence, the average cost of the 
steam-work is 4s. l^d. per acre for working expenses, and 3s. to 
3s. 3^d. per acre for the machinery, making a total of 7s. to 
7s. 55. per acre. 

To put the pecuniary statement of the case in another way: 
the apparatus was engaged for 79 days in 1861; 87 days in 1862; 
46 in 1863; 68 in 1864; 40 in 1865; and 24 up to June, 1866 
—being much hindered by wet weather in the spring of 1866, 
but not much in the other years. But on Mr. Bulstrode’s own 
farm the average number of days’ work is 35 days of culti¬ 
vating and 4 of drag-harrowing, or 39 days per year. The 
working expenses being IZ. 17s. 2d, per day, the yearly outlay will 
be 72Z. 9s. ^d. Add interest and depreciation, 40Z.; repairs, 20Z.; 
and rope (94Z. for 5 years-f-5) 18Z. 16s., and we have the total 
annual outlay upon steam tillage, 151Z. 5s. Qd, Mr. Bulstrode 
has reduced his teams from 13 to 8 horses; the displacement of 
5 horses, at 44Z. each, saving 220Z. a year. 

Mr. Bulstrode’s neighbour (having worked the tackle only in 
autumn, at least not in spring) has sold off only 3 horses, so that 
the total annual saving in draft animals effected by the steam- 
tackle is 8 horses at 44Z.; or 352Z. The whole yearly outlay 
being 15IZ., the nett gain must be 201Z. 

This is not a small gain, when we consider that it is saved 
not merely with the same tillage as before, but that the staple 
soil is now regularly worked to a depth of 8, instead of 5 inches. 

Mr. Bulstrc^e has not altered the course of cropping upon his 
farm, which includes one-fifth under roots; but he reports a 
larger produce from steam cultivation, partly due to increased 
depth of tillage; chiefly, however, to greater cleanliness of the 
ground. His practice generally is to stir land four times in 
preparation for a root-crop, and the farm is certainly in a tidy 
condition. 

A word or two must be said upon the partnership in the steam- 
apparatus. The arrangement is this;—all expenses for repairs 
are divided equally between the two partners; a certain sum is 
agreed to, to be charged daily for wear and tear (say at 20 per cent, 
per annum on prime cost), and whoever works the tackle the 
greater number of days is charged that sum multiplied by the 
difference in the number of days, 

Mr, Bulstrode has turned his mechanical taste to good account 
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in expediting tlie action of his machineiy. And his several 
ingenious appliances, though apparently small in themselves, so 
materially afiFect the results in the two important matters of 
work done per day,” and “ cost of repairs per acre,” that they 
are worthy the serious attention of all persons employing the 
stationary-engine system. Perceiving that a large percentage of 
time was lost every day in the mere delay of the implement at 
each end of the field, he devised the “patent snatch-block 
slings,” which require no further description from us in this 
place than an intimation of their use and purpose. Instead of 
being knocked-off from one anchor, and, with difficulty to the 
anchor-man, hooked-on to the next, the patent pulley slides of 
its own accord along a strong iron bar to its place at the next 
anchor, and does this not while the implement is waiting at- the 
end, but while the implement is in work on its way back again. 
In our account of Messrs. Howards’ farm (No. 51) we record 
that only 7 or 8 seconds were observed by us to be spent between 
pulling-up the cultivator and starting it again, by help of these 
slings; this was when worked by Messrs. Howards’ skilful 
men. Mr, Bulstrode’s labourers we timed to be from 9 to 12 
seconds in “ turning at the ends.” Mr. Bulstrode has drawn up 
the following comparison between this and the practice with the 
old pulleys:— 

“ 1st Nine acres can be cultivated per day, where only 8 acres 
could be done previously; 

' Seconds. 


Say, the average time of traversing a field is 2f minutes 165 
Average stoppage at the ends was . 35 

Total .200 


The average stoppage when the sling is used is 10 seconds; and 
the time saved at each end is 35 — 10 = 25 seconds. And as 
25 : 200 :; 1 : 8, therefore |th of the whole time is saved. Or, 

in other words, 9 acres are done in the same time as 8 previously. 

“2nd. The saving in labour in the cost of porter-men—^no 
longer required to assist the anchor-men—may be fairly put at 
2^. per day, 

“ 3rd. The reduction in cost will amount to 40Z. per annum 
on a farm of average size. In this way, if the previous cost of 
cultivating per day was SO^., the cost per day with the slings 
will be 485. The previous number of acres per day having been 
8, the number of acres with the slings will be 9. Hence— 

s, d» 

The cost per acre, without slings, is ^ = 6 3 

The cost per acre, with slings, is = 5 4 

Saving per acre .0 11 


r—' 
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Say, saving I 5 , per acre, or 85 . per day. On a farm providing 
100 days* work, or 800 acr^ of steam tillage in a year, the 
saving is 40/.’* 

We commend this little bit of arithmetic to occupiers of small 
fields, and ask them how they can possibly get the full profit out 
of a steam-apparatus \mtil their landlords enable them to grub-up 
the hedgerows now preventing the implement from making 
400-yard-long instead of 200-yard-long furrows? For if it be 
so important to shorten the time spent in “turning,” how much 
more important it must be to lessen the number of turnings ” 
required in a day. Even Mr. Bulstrode’s “ 10 seconds ” at the 
end are one-tenth of the time occupied by a journey of the 
implement; that is, out of 11 hours in the day, one whole 
hour is lost in making the tool ready for its actual work. 
Suppose, now, his average field to be doubled in length, stoppage 
at the ends would be only one-twentieth of the whole time, and 
another half-hour s work, or nearly half an acre more, would be 
won in the day without the expenditure of another halfpenny in 
expenses. But, on the other hand, if the field were of half the 
length of Mr. Bulstrode’s field, then the number of turnings 
would be double, the time wasted would be one-fifth, or more 
than two whole hours out of the day, with more than one acre 
less done per day; or, in other words, the work would cost pro¬ 
bably a shilling or 1 ^. 6 d. per acre more. It is worthy of note 
that precisely &e same operation upon the self-same soil may be 
made to cost 2s, or 8 ^. more in one case than another, &om no 
other cause than having a short field instead »of a long one, or 
from being dilatory, instead of smart, in working the implem^t 
at both ends of its journey. 

Mr. Bulstrode found that he could not get the full benefit from his 
patent snatch-blocks on account of another hindrance—the delay 



in reversing lie two drums on tie windlass. This he overcame 
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"by a remarkably simple expedient. The windlass has two lever- 
handles for turning the eccentric bushes” of the two rope-drums 
by which the raising ‘^nto gear” and lowering ‘‘out of gear” 
are effected; and Mr, Bulstrode wished to change the position 
of both drams simultaneously by a single movement instead of 
by first working one handle and then the other; so he set up a 
light wooden gallows over the two handles (see Fig. 1), or, as 
he expresses it, he “ balanced the drams ” Thus, the windlass- 
man drops the drum A in the act of lifting the drum B; a chain 
running over two pulleys C and D, connecting the two handles 
E and F. The labour also is easier. 

After this, it was found that a few seconds might be gained aft 
the implement; for time was wasted in taking the steerage-handle 
off one end of the cultivator and pinning it securely upon the 
other end. This point had been already attended to by Messrs. 
Howard, and tvas remedied by the use of a double-hinged handle 
instead of the single moveable handle. 

One other occasional hindrance remained. When the steam 
was shut of^ the recoil arising from the tension of the tight rope 
sometimes caused the pinion-shaft to run the reverse way for a 
few revolutions; and it was not safe to throw the drum into gear 
while this was taking place. To meet this, Mr. Bulstrode gave 
the engine-driver a wooden lever, which he presses as a brake 
between the fly-wheel and the fire-box the instant he has turned 
off the steam. Thus, by a few simple contrivances, almost all 
the advantage is got out of the patent slings, and the delay 
from shifting snatch-blocks is absolutely nil^ though hindrance 
at each end of the field, from other causes, still amounts to 10 
seconds. 

Mr. Bulstrode’s pulleys are mounted upon wooden boat-shaped 
sledges, instead of upon flat boards, in such a manner that, while 
combining the utmost strength and lightness, they ride over rough 
ground either to the right or the left, without loading themselves 
with earth. 

One point is worthy of attention in his construction of pulleys 
or snatch-blocks. 


& 



Fig. 2. 


- 3 ®— 


He always employs a bottom iron bar, B (see Fig, 2), as well as 
a top bar, A, because the wooden base-board is liable to decay 
and to fracture by accidents, and because he can thus make the 
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pulley ^^ run true^^ even when the centr^pin^ (7, i$ much worn* For 
tihis object he always keeps a stock of pieces of ^as-piping, of 

_ various lengths, shaped as in Fig. 3, which 

(@> ^ will slip over the upright pin, D (Fig. 2), 

LJ Lj □ selecting the size of the “ stop ” under the 
Fig.s draft-iron, G, so that the draft-line, E F 

(between the arrows), Fig. 2, shall be ex¬ 
actly in a line with the middle of the rope pulley. Of course, 
the lower the sheave (or puUey) the shorter is the “ stop ” put 
on. If the draft-iron, G, be too low, the upper rim of the pulley 
will grind against the top bar, A; and if it be too high, the 
lower edge will do so against the bottom bar, B; and, in either 
case, the wear of the centre-pin, C, is increased and unequal, 
and the risk of overthrows and breakages greater. “ This simple 
matter,” says Mr. Bulstrode, “ has saved pounds in snatch-blocks 
and in breakages.” 

He does not use the Bedford compensating ” double snatch- 
blocks, but considers that the one thing still wanted is a compen- 
sating-brake, by which the power now lost in giving sufScient 
tension to the slack or tail rope could be added to the draft 
of the tight or pulling rope. He has designed one on an 
entirely diflTerent principle to the compensating-brake once 
brought out by Mr. Fowler, but has not yet got it sufficiently 
simple. 

No. 103. Mr. E. W. Browne, of Langton, near Wxagby, Lin¬ 
colnshire, with Mr. W. Lacy, of Panton, and Mr. Christopher 
Robson, of Tupholme, are partners (the late Mr. Thomas Greefr- 
ham, of Stainfield, was a fourth), in a “set” of two 14-horse 
Fowler engines. These cost 1496Z., and started in April, 1864. 
Mr. Browne^s farm, of 430 acres arable and 168 grass, has a 
strong clay soil, with a blue clay subsoil, in fiel£ averaging 
80 acres in size; but the 3400 acres arable, embraced in the four 
farms, includes a variety of soils, from some of the strongest clay 
in Lincolnshire to light sand. This one apparatus does all the 
heavy tillage of these four large and medium-sized farms, and also 
a considerable quantity of work for other people. In the very* 
first year, between April and winter, it cultivated or ploughed 
1620 acres. Mr. Browne has reduced his horses from 16 
to 12; the other partners have also reduced their teams, but 
we do not know whether in like proportion: if so, the steam- 
tackle will have displaced on the four farms no fewer than 
18 horses. 

The engines do 6 to 8 acres per day of ploughing, or 15 to 
20 acres of cultivating (in long days more) per day, burning coals 
which cost 13^. a ton, at a railway station half-a-dozen miles off; 



344 R^oH on Steam Cultivation. [Olaekb. 

and the six hands employed (for the set is well manned) are paid 
24s., 20s., 12s., and 7s. each per week. When not cultivating, 
the men are employed on the several farms. We should add that 
the partners here have the advantage of first-class management, 
their machinery being under the care and energetic direction of 
Mr. J. Smith, of Alford-road, Louth, whom we shall presently 
refer to as a proprietor of apparatus working by contract. 

The regulations governing the joint use of the engines appear 
to be these:—At harvest-time the first partner who gets a stubble 
clear of com is entitled to the first turn; he is allowed to do 
60 acres, which may be about three days’ work, and then the 
engines are at liberty if wanted by another partner. The four 
farmers charge^ themselves 6s, per acre for cultivating and 9^. for 
ploughing or digging, finding coal and water during work and 
on the journey away. Two outlying farms, belonging to two of 
the partners, 4 or 5 miles away from the nearest of the four farms, 
and nearly 20 miles from the furthest of these farms, are charged 
at the full tariff of prices, just as in general work done on con¬ 
tract. 

We have not learned the precise principle on which the fund 
raised from the four farms is apportioned for repairs, interest, and 
depreciation; but this point t^I be considered in the report of 
our next case of co-operative working. 

No. 104. Mr. Richard Kay, of Forcett Valley Farm, near 
Stanwick, Darlington; Mr. Samuel Rowlandson, of Newton 
MorreU, Darlington; Mr. Luke Seymour, of Aldborough, Dar¬ 
lington; and Mr. Smurtbwait, of Holme House, Darlington; 
all in the North Riding of Yorkshire, are partners in a “ set ” of 
Fowler’s tackle, consisting of a 12-horse engine and anchorage, 
4-fuiTOW plough, and a 7-feet-wide cultivator, fitted with “ points ” 
of 4 to 10^ inches breadth. Ten farmers had agreed to unite in 
the purchase; but, upon consideration that too much time would 
he wasted in long journeys from one to another, and also that 
reduction of horses (one of the chief aims) would be in a great 
measure prevented when only a small share of work on each farm 
- fell to the engine, the number of partners was reduced to four, 
occupying in the aggregate over 1200 acres arable and 500 grass. 
And diere is no doubt that, while a special personal interest is 
taken in the well-being of the apparatus (each one of the four 
partners desiring to get the most he can out of it), this plan 
works far better than an association of many co-proprietors, 
amo^ whom might be several who were inattentive to the 
details of their steam-operatipns. And we should say that, in 
general, two partners would be more likely to work steam-tackle 
well. 
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The “rules” of this partnership are pretty much as follow:— 
A capital of lOOOZ., to be raised in four shares of 250/. each; no 
member to dispose of his share to any person not a shareholder 
without the consent of the shareholders, or having offered it to 
the company or to any member Ihereof. The committee of 
management to consist of all the members, three forming a 
quorum; any dispute to be settled and become finally binding 
by a majority of the whole. All fair wear and tear to be home 
by the funds of the company. Breakages of working parts (not 
framework, or engine) to be borne, one-half by the user and the 
other half by the company. Any dispute to be settled by the 
committee. Share-points to be found by each user. Oil to be 
found by the company, and placed under charge of the engineer. 
As to order of use and priority of claim, one week’s work is 
allowed to each member or to his tenant; the second employe is to 
fetch the apparatus from the first, the third from the second, and 
so on. If any intermediate members exchange turns, it must not 
prevent the tackle being used by the succeeding member in his 
due order. The first user to find coal and water for removal to 
the second, the second for the third, and so on. Four days of 
storm or stopping by breakage not to count as “ use.” Whichever 
member is ready first after harvest takes first turn, then the others 
in rotation, as settled when the partnership began. The engine- 
man, ploughman, and anchor-man are paid by the party they may 
be working for; and in a slack time each farmer employs the 
man living nearest to him, at ordinary farm wages—^full-pay being 
made up hj the company. Each user of the tackle has to find 
his own water-cart men, hoise and porter-lads. 

The whole machinery cost 885i in February, 1862; and addi¬ 
tions, repairs, &c., for the first 16 months, up to May, 1863, 
amounted to about 250/. more. Since that time two new ropes 
have been worn, costing lOOZ.; and the breakages have been costly, 
from landfast stones; by the substitution of steel for metal skifes, 
however, most of this loss has now been avoided. The repairs 
of engine and apparatus, petty repairs, renewal of rope, and cost 
of oil (that is, everything excepting coal, water, and labour), have 
amounted to these sums:—^for the year 1863-4, 228/- 4s. 8Jd.; 
for 1864-5, 106/. 7s. 2Jd.; for 1865-6, 202/. 18s. 7d. But this 
latter includes a new fire-box, the old one having been fairly 
burned out. (A metal fire-box is considered to last only 4 
or 5 years; whereas a copper fire-box would probably last 10 or 
12 years.) So that the expense of repairs is really lessening each 
year; which is due, in great measure, to the fact of the big 
stones having been found by the first deep work, and now re¬ 
moved. The average outlay for repairs and renewals of parts has 
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been 179/. 3^. 6rf. per year, but will be mucb less for tbe future. 
Excluding the first year, ike number of days^ work done on the 
four farms is as follows:—May, 1863, to May, 1864, 157 days; 
May, 1864, to May, 1865, 121J days; May, 1865, to May, 1866, 
112|- days; a total of 391 days; or an average of 130 days in a 
year. It will be observed that this is a gradual decrease of time, 
and, upon the last year, a saving of 25 per cent, from the second. 
The time lost by stoppages firom accidents or bad weather has 
not been booked, the men going to farm-labour as soon as they 
cease working. Ordinary labourers here have houses, coals led 
for them, potatoes, &c., making, with their wages, about 18^. per 
week. The steam-hands are paid thus:—engine-men, 23s.; 
pioughmen, 18s. per week for the first year, 20s. for the second 
year; and the anchor-men, 16s. per week; the two porter-lads 
and water-leader, 9s. to 12s. each. No gratuities are allowed; 
and paying by the acre is objected to, seeing lhat the men would 
drive too fast, and this would not answer among so many land- 
&st stones. The leading of 350 to 400 gallons of water is done 
by one horse, the distance rarely exceeding 30 chains. The 
apparatus can be taken up and re-set’’ in an adjoining field in 
two hours by help of 2 horses, but each man must know his 
business well to get it done in that time. 

Coal, costing 7s. a ton at the pit, and with leading home, say 
14s. per ton, is burned at the rate of 8 to 10 cwts. per day, say 
6 s. 6d. worth per day. The annual expenditure may be summed 


up thus:— 

£. s. d. 

Labour, 130 days x 14s. 8d, . 30 6 8 

Water-cart horse, 130 days x 2s, Qd .16 5 0 

Eemoval-horses, 130 days x 6dL. 3 5 0 

Coal, 130 days x Os, Od. . 42 5 0 

Eepairs, renewals, rope, oil, &c., 130 days X 27s. Oid, 179 3 6 

Interest, 1000?., at 5 per cent. . 50 0 0 

Depreciation, say 800?., at 6 per cent. .. 40 0 0- 

Total, 130 days, at 55s, 6id..361 5 2 


The engine is occasionally used for thrashing; but no allow¬ 
ance is made for this in the above statement. Mr. Rowlandson, 
who has carefully kept all the accounts, and who has large expe¬ 
rience of mining machinery, agrees with us that, after full repairs 
are charged, 10 per cent, would be an excessive allowance for 
** depreciation.” 

The immediate return from a yearly outlay of 361/. 5s. appears 
in the saving of 12 to 3 5 horses on the four farms,—^though one of 
the four partners has not yet reduced his team-force at all. The 
sum saved is thus 528/. to 660/. per annum; and deducting 
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36IZ., the total cost attending the steam-machinery which has 
taken the place of the banished horses, we see that a balance of 
annual profit of 167/. to 299Z. has accrued to the partners. 

This being the case, to say nothing of improved cultivation 
and augmented produce (which will be referred to presently), it 
does not much matter whether any single operation may have 
cost more or less than ordinary horse tillage costs per acre; par¬ 
ticularly as Ihis set of tackle declines all contract-work, because 
of the stones not yet cleared out of the land that might ask to be 
steam-tilled. However, the daily performance and cost per acre 
have been as follow:—On Mr. Rowlandson’s farm of very strong 
loam, with variable subsoil, very full of landfast stones, the 
average ploughed or dug has only been 3 up to 7 acres a day, 
depending upon the length of the fields and the state of the 
weather; 40 acres were dug 9 inches deep, and the tackle shifted 
in 10 days; or 4 acres per day. At 55s. 7rf. per day, Mr. Row¬ 
landson’s deep-ploughing and digging thus cost 8s. to 13s. llrf., 
or even sometimes 18s. 6df. an acre. Mr. Kay’s deep-ploughing 
and digging on gravelly loam, with variable subsoil, full of earth- 
fast boulders, is done at the average rate of 4 up to 8 acres per 
day; that is, at 6s. \ld. to 13s. llif. per acre. On both farms 
the cultivator does, 10 or 12 inches deep, 10 to 16 acres a day, 
at a cost of 3s. 5rf. to 5s. per acre. 

The total acreage done in a year, that is, in 130 days, upon 
the four farms, includes about 200 acres of digging for fallow, 
100 acres of tumip-land ploughed for barley, 50 acres of clover 
ploughed for oats or wheat, and 150 to 200 acres cultivated three 
times over for turnips; making 450 to 600 acres of cultivating: 
in all about 800 to 950 acres in the year. This is at the general 
average of 6 to acres of deep work per day. In deep fal¬ 
lowing the average is about 4 acres per day. Just before the 
time of our visit, Mr. Rowlandson had dug, 9 inches deep, 
16 acres of stubble in two days, in a large field which had been 
moved by steam last year; and as this was really ‘‘5-horse 
work” per furrow, the digger took as many furrows at once as 
20 horses could have done, only so much faster, and so much 
longer at it in a day, that it effected as much work as 40 horses. 
However, next day only 2 acres were done, because of a stoppage; 
a stone threw one of the slack-gear drum-shafts out of trutl^ and 
then the pitch-chain slipped off This accident frequently 
happens, apparently suggesting that these small drums should 
have flanges. Two years ago the engine ploughed, 5 inches 
deep, 30 acres in four days, including a removal into another 
field. 

We found Mr. Kay’s farm close by the Duchess of North¬ 
umberland’s Hall at Stanwick; but, owing to the pouring down- 
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fall of the day (November 16tli), we could see nothing of tihie 
land, and could sympathize with the occupier, whose energetic 
management was so confronted by the season that his barley and 
oats were still uncut. As. 12 miles of fences have been stubbed 
on 360 acres arable, his fields now range from 10 to 50 acres, 
and his boundaries are straightened; this work of improvement 
having added 9 acres to the available tillage-area of the farm. 
The soil is loamy, on a drift formation, with great numbers of 
boulders, which have to be taken out, while fresh ones are con¬ 
tinually found. The land is most of it strong pair-horse ploughing. 
The farm is under-drained, and drains well; and flat-ploughing was 
the custom of the country before steam came. The steam-engine 
smashes up stubbles, and cross-cultivates in spring; and in 
general it does all the heavy work of the four farms; being here 
made “ the slave,” and not the ‘‘ auxiliary.” The steam-plough is 
used only to turn over the clover-lea 6 inches deep for oats, and to 
do the last tillage just before sowing turnips. The work, Mr. 
Kay says, is forwarder; but he does not obtain either a smaller 
labour-bill, or any particular increase in cropping. It should be 
stated, in connexion with this last fact, that Mr. Kay had prac¬ 
tised 10-inch deep ploughing by four horses to a plough long 
before steam came, and the land being always adapted to turnips, 
he could make no increase in the breadth of roots. 

He formerly employed 13 horses in winter, and 15 in summer, 
the additional summer horses running off in straw yards, at little 
cost, in the winter,—he now uses 8 in winter, and 13 in summer; 
but, if he had only one partner in the steam tackle, he could 
make 10 horses do in summer. With single-horse carts, this 
team-force is quite sufficient for despatching all his harvest 
carriage, and working two reaping-machines as well. Moreover, 
the very powerful horses formerly required, are now either re¬ 
placed by lighter ones, or, at least, kept at less cost. 

We called upon Mr. Sejmour, one of the partners in the 
steam-tackle. His testimony was that he could plough more 
cheaply by horses, and that steam had not improved his crops a 
bit But he confessed that his land was entirely unsuited for 
steam cultivation; and that rock and iimumerable stones had 
proved a sore trial to the machine: still he had become a partner 
for the sake of aiding the introduction into the neighbourhood of 
what might benefit farmers of land in a more kindly situation. 

Mr. Rowlandson’s 300 acres arable consist of a strong loam, 
taking 4 and even 5 or 6 horses to plough 8 or 9 inches deep; 
the surface generally level, and in fields of 8 up to 40 acres 
each—^many old fences having been taken out, and, in some 
cases, new ones planted. As an illustration of the trouble and 
expense incurred firom the stones—^the enemies of steam cultiva- 
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tion—^he told us that 100 tons of boulders had been taken out of 
a 42-acre field. A large portion of these are granite, some 
weighing as much as 4 tons apiece, a stone of that size extending 
from ihe surface to a depth of 3 or 4 feet. Some are removed 
by being dug round; but 14 or 15, in that 42-acre field, had to 
be blasted by gunpowder in mining fashion. 

As to results of steam culture, he thinks that the drainage is 
much assisted from the complete breaking up of the solid “ pan,” 
and he thinks that the land bears treading with sheep in winter 
better than it used to do. 

He formerly sowed 40 acres of turnips, now 65 to 75 acres; 
but, by breaking up the clover in July by steam, he has some¬ 
times obtained 100 acres of turnips. Sometimes he has thus 
worked the clover-lea early and well in preparation for wheat 
While he finds a very great improvement in the whole of his 
strong-land cultivation, he gets better com after the turnips than 
he used to do after bare fallow; and thinks that the wheat stands 
better upon clover-lea broken up in July and August—^it used 
to go down and blacken with mildew. ‘‘ The wheat crops 
especially,” he writes, have been more productive,” which he 
attributes to the thorough working of the land in summer and 
autumn; but, at present, it is too soon to estimate the percentage 
of increase in the yield. 

He used to keep 13 to 15 horses in summer, and yet this last 
summer worked only 12: in winter he used to have 12 or 13; 
this winter he has only 8. 

Steam culture has to contend in the North Riding with the 
impediment of small occupations of 100 to 200 acres: 40, 50, 
and up to 100 acre holdings are very common; and 400 acres 
make quite a large farm. And Mr. Rowlandson thinks that 
•steam tackle should not be possessed by a farmer of less than 
500 acres of strong land, or 600 acres of medium land. But 
we need not repeat that various examples of successful steam 
culture upon smaller quantities of arable appear in this Report. 
The fields are so small and irregular, that the hiring system would 
be at great disadvantage; in fact, preparation of the farms for 
steam tillage is urgently wanted. This is a landlord’s question: 
and we cannot help asking, Why is it that removal of hedge-rows 
is delayed, when Mr. Kay’s 12 miles of stubbing actually gave 
his landlord 9 acres more ground ? 

We heard here an unexpected objection to the double-engine 
system: the independent temper of the workmen, it is thought, 
would not let two engine-drivers agree, and there is already 
trouble enough to secure one good man. 

Particulars of Farms in the Section “ Partnership”:— 
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Section IV.— The HiEiNa System. 

Division 1 .—Private Ownership. 

No. 105. To see a contract “ set’^ in actual work, we visited Mr. 
William Torr, of Aylesbj, Grimsby, Lincolnshire: and, as may 
be expected, could not forbear stealing for a short space from our 
duty, to look at old ** Breastplate,” young “ Royal Bridegroom,” 
the splendid roan “ Riby Queen,” and lots of Booth calves, in 
one of the largest and grandest herds in existence ; besides some 
remarkably fine Leicester tups, possessing size as well as qualify, 
“the climate growing them big.” But shorthorns are not an 
exclusive hobby at Aylesby; everything in field management 
or farmstead arrangement is well done, of course, including 
special preparations for steam-power husbandry. 

Mr. Torr has filled up open ditches, laid pipes instead, 
and conducted these mains into comer tanks, where two or three 
fields meet. Each tank, of brick and cement, is S§ by 2^ feet 
wide, and deep enough to receive the discharge of a 4-feet deep 
drainage, the cost being about 6s. or Is. each, a man being able 
to set two in a day. The tanks are valuable for showing if the 
drains run (and they have shown that the drains begin to act 
much quicker after steam than after horse culture), and for 
supplying water when the 9-inch outlet is temporarily stopped 
up for the purpose. A pump set in a cart is taken to any one of 
the tanks; and for carrying the water, two common carts are 
employed, with a barrel upon a tressel foot in each. 

We found a couple of i4-horse Fowler engines at work upon 
a field of strong loam, which may be called “pair-horse” land, 
because Mr. Torr employs two horses in a plough; but then his 
are teams “well greased for going.” In reality, this is fair 
“3-horse land.” The balance cultivator was doing tremendous 
work, heaving up huge slags, shattering and tossing them in all 
forms, at a depth of 9 to 11 inches, the implement travelling at a 
high speed, and labouring over hills and hollows like a ship at 
sea. The rate of performance was 18 acres per day ; and Mr. 
Torr paid only 10s. an acre for over a hundred acres grubbed 
11 inches deep last spring. Two boys were working 6 rope- 
porters, and we observed that, on an average, only 15 seconds of 
time were lost at each end. The extraordinary handiness of the 
double-engine system was exemplified in the act of changing 
the cultivator for the digger. One engine advanced a little on 
the headland, so as to haul the cultivator upon the broken ground 
out of the way of the next implement; it then backed along the 
headland to fetch the digger, and returned to its original position. 
The rope from the other engine was now too short to reach the 
digger, so the first engine rope was pulled out a few yards by 
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liand, and hooked to the far-engine rope, which was then pulled 
up by the first engine till it reached tie digger. The work 
wanted squaring off, and by a succession of gradually shortening 
bouts, this ** gore” was worked off to perfection. 

Mr. Torr has not yet materially reduced his number of horses; 
but nevertheless expresses his great satisfaction with the hired 
assistance, that enables him to get on more quickly with his 
work at the best season, to accomplish “ hard jobs ” with ease, 
and execute a style of tillage with which no horse-work can be 
compared. 

This set of tackle belongs to Mr. J. Smith, of Louth, and has 
been working since 1863, while another set (in the same hands) 
had begun in 1862. These are 14-horse engines” upon 12- 
horse boilers.” Three men and two boys work the apparatus, but 
an extra hand is also employed to relieve all through,” so that 
the engines never stop all day. They are good, well-trained hands; 
and no little nerve is required for driving so sharply and closely as 
they do hour after hour without accident. It is all day-work, 
seeing that piece-work would be too powerful a temptation to 
“ scamping ” the depth of tillage. The engineman and ploughman 
have 2&- a week each, the porter lads 12s. a week each, for 10 hours 
a day. But they make overtime, reckoning even to half an hour; 
and in spring and autumn they have sometimes worked the 
extreme hours of from 3 o’clock in the morning till 10 o’clock 
at night. For a few days, up to a week of stoppage by bad 
weather, or other cause, Aey are paid full wages, as in this short 
time they are sure to be cleaning out boilers, “putting on a 
washer, or something.” There is, however, a “slack time.” 
The engines generally make a start in JVfarch, February weather 
being very uncertain, and keep going till the middle of June. 
Then comes a slack time, until the last week in July, when work 
begins again, and holds right away to Christmas. During the 
slack month in June and July the men are allowed Is. each, and 
the boys 9rf. each per day; in addition to which they get plenty 
of work upon farms. At the Christmas stoppage the wages stop 
too, until a fresh agreement is made with the hands for the next 
start in February or March. And during this winter vacation, 
farm employment is found even more readily than in summer, 
such as draining strong land, marling on the Wolds, thrashing, 
and so on. 

Ordinary small repairs are done by blacksmiths, wherever the 
engines may happen to be; all important parts are obtained 
direct from Xieeds. The employers &id coal and water, coal at 
16s. a ton, at home, being burned at the rate of 1J up to 5 cwts. 
per acre, according to the nature of the work; and the bargain 
is that the farmers shall fill up the “tanks” or “tenders” with 
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coal and water before the engines leave, a tank full of water 
lasting four miles on the road. Mr. Smith began contract work 
as low as 85 . per acre, finding his own coal, but soon experi¬ 
enced the folly of having made too low an estimate of his 
expenses.. He now charges 05. up to I 65 . an acre,—^say an 
average of about IO 5 . Qd. an acre, for different sorts of work, the 
farmer finding coal and water. To avoid loss, it is necessary 
to “ charge enough ” for “ bad pieces.” 

Engagements are made beforehand with several occupiers in 
succession, and punctuality is studied, so that rather than dii^p- 
point a customer who may be unwilling to wait beyond the 
appointed day, Mr. Smith leaves a field half done. If a number 
of farmers were to combine, offering a certain total area, and so 
much land each, then he could engage to do only a stated 
quantity at once for any one man. And in that case, farm-horses 
might be sold off, because the farmer would be sure of being 
able to hire the apparatus. At present, the saving of horseflesh 
is confined to lighter work and cheaper maintenance, the un¬ 
certainty about getting any steam work forbidding an actual 
selling off of teams. And this is simply for want of an arrange¬ 
ment that might be easily entered into between half a score 
of farmers and the contractor. {See The North Lincolnshire 
Company ” in Division 2.) 

Most of the tillage has been upon fair 3-horse land, and more 
than half of it in a heavy clay district. The 14-horse set ” has 
cultivated three acres per hour as an unusual feat, 2 ^ acres per 
hour with the “ drag ” being good work. Excessively long days 
are, run in some seasons; and once, in cultivating a light soil, 
the engines executed within an acre of 70 acres in three fields 
setting down and taking np tackle six times in ^ree days. 

Mr. Smith expresses himself satisfied with his business; his 
employers do more and more work with the tackle every year; 
and, with good management, he considers that contract working 
will pay, even on light land. In fact, on the Wolds, where a 
couple of horses can plough acre per day, he has done steam 
cultivating 5 inches deep, that was profitable. But then, Mr. 
Smith, formerly one of Messrs. Fowler’s managers of show tackle, 
is reputed as one of the cleverest and most energetic machinemen 
in the country; and, as he himself said to us, making the business 
pay is ^^just a question of management” The very simplest de¬ 
tails have to be watchfully superintended, and time most jealously 
husbanded. Each field has to be previously inspected, and the 
operations laid out according to its circumstances. Thus, if there 
is a hill, the rule is to begin across the bottom, for ploughing, 
turning the furrows downward; but for cultivating begin across 
the top of the field, because of easier turnings at the ends, 

VOL. ni.—s. s. 2 a 
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Moreover, if, on a steep hill side, a wheel of the cultivator 
happens to get into the cultivated ground, it cannot be got out 
again into its proper track on the unbroken ground, if the work 
is begun across the bottom, instead of the top. Again, when a 
level field is to be done and crossed ” (if no other more im¬ 
portant consideration chance to interfere) ^ways begin the short 
way first; this making the shortest journey of the engines over 
worked ground, when changing from one operation to the other 
and when leaving the field. But should the gateway happen 
to stand midside ” instead of at one corner, this rule must be 
violated. 

Where, of necessity, the distance between one job and another 
consumes much more time than is lost by the farmer employ¬ 
ing his own apparatus, it is only by judicious planning and 
incessant personal attention that sources of loss can be avoided; 
and it is owing to Mr. Smith’s care and forethought that he is 
able to report, we have only been stuck fast once, and that was 
in an old filled-up ‘stell ’ in the marshes.” * 

No. 106. We have the opinion of another first-rate manager 
and proprietor of contract apparatus, Mr. Henry Yates, of Abbey- 
street, Derby, that ‘‘3-horse land” pays the letting man best: 
day, without stone in it “ pulls dead,”—indeed, the engines find 
very great and unexpected differences in the mechanical “ til¬ 
lage value” of soils, which horse teams merely pull through 
all the same. Until some new implements are brought out, the 
contract man cannot compete against Is. or 8s. an acre horse- 
ploughing, though he can do the work wonderfully quicker and 
better; cultivating is the deepest, best, and most expeditious of 
steam work. The wear and tear being so much greater than in 
the case of tackle limited to a farm, the only chance for the 
letting-man is that the farmer shall be willing to pay for the accom’^ 
modation of having his work done when most required: and cer¬ 
tainly, the fact that horses would plough or cultivate at so many 
shillings per acre ought to be no test of what a job may be 
worth, when the farmer has no horses to spare for the operation 
just when it ought to be done. Unless handsome prices are earned 
during the autumn (when any “ set” can always have more work 
than it can do) a man cannot stand against the slack season of 
May, June, and July; except, indeed, he is lucky enough to be 
in a dead-fallow district, where a portion of summer tillage can 
be found for his engines. Thus, Mr. Yates has worked two 
‘‘double” sets of Fowler’s 10-horse tackle, for eighteen months 
together, every day when the weather was suitable. 

. Employers of hired apparatus need to be reminded that the 
. — --- ^- >.. .. 

r* }fri Smith remarks that no mme ought to travel on the roads al^r dark, 
with lights OT without. 
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cost incurred by the steam*-contractor in doing the work is a 
point with which they have really nothing whatever to do; 
the main question for them is, what is the value of the tillage 
when done? And they must consider the various elements 
of value in the work: it is worth so much more than horse- 
work on account of its greater depth, its freedom from tramp¬ 
ling, its more efiFectual shattering and disintegration of the 
soil. It is also worth more, because of its celerity of execution, 
quite irrespective of its mechanical excellence: you willingly 
pay more per mile to travel by an express ” than by a ‘‘ Gov.” 
train, because time is an object with you; and on the same 
principle, when saving of time, catching opportunities of fine 
weather, and general forwarding of operations, are all-important 
toward obtaining more even and better crops, an acre ploughed 
in one hour is worth far more to you than an acre ploughed in 
two hours. And to those who may find any difficulty in thus 
appreciating expedition in tillage, we commend Mr. Bomford^s 
use of two double-engine sets (see No, 69), and again, the esti¬ 
mate offered in Mr. Randell’s case (No. 67), where the steam 
culture costing him 14s, an acre is shown to be in effect worih 
23s. an acre, from the saving of yearly expenses without taking 
into account any further advantages that he may reap in his 
augmented cropping. And his is by no means the only, perhaps 
not the most striking example of the gain by promptitude and 
dispatch,” which the old copy-book declares, *‘are the life and 
soul of business.” 

No. 107. Mr, William Bellhouse, of Escrxck, York, has let out 
a set of Fowler’s 10-horse ” double-engine tackle since May, 1864. 
The prime cost, with 4-furrow plough, 7-tined cultivator, ’water- 
cart, and extras, was 13004 An exchange of engines in June, 
1865, cost 1004; a harrow, since purchased, 504 ; and other addi¬ 
tions, steel skifes, lamps, &c., about 204 ; making the whole invest¬ 
ment, 14704 The breakages and ordinary repairs have amounted 
to about 1254, and new ropes in February, 1865, 844, altogether 
2094 The engines consume 16 to 20 cwts, of coal per day; 
oil costs about 2x. Gd. per day,—for “ some men will use twice 
as much as others.” Only three men work the tackle; rope- 
porters being considered no saving when the land is level and 
free from gravel. The wages are 14^, a week for each man all 
the year round, with 1$. Qd. per day extra when working the 
apparatus. Daring slack time the men are at liberty to pick up 
employment wherever they can. 

The fields worked upon a large number of farms vary from 7 
up to 40 acres each, the average size about 12 or 14 acres. 
Little ploughing has been done; of digging, the greatest quantify 
per day has been about 8 acres, ihe average about 5 acres, aim<»t 

9. A 9 
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always on clay land. Of cultivating, the greatest quantity done 
on light land has been 16 acres a day, but generally on strong 
heavy soil, the average is 1 acre or less per hour. 

A removal is accomplished to an adjoining field in 15 or 20 
minutes. Three men move the whole, without assistance from 
horses, except that occasionally it is convenient to pull the rope 
across the field widi a horse at starting. On the road six men 
are required according to the new Act.” 

The rates charged per acre are, for— 


Dicing .16s. to 20s. in strong land. 

Cultivating .. .. 7s. to 14s., according to soil and condition. 

Harrowing .. .. About 5s, per acre, twice over. 


Mr. Bellhouse says, During the first year, after I fully got 
to work, the tackle worked 200 days: under favourable circum¬ 
stances, 1 look for 150 or 160 days’ work in a year; but have 
come to the conclusion that, generally speaking, it is not advisable 
to attempt steam cultivation between the middle of November 
and the middle of the next March. Since I exchanged my 
engines, the most serious breakages have arisen from inattention 
or inexperience on the part of the men.” 

As an example of the hazard attending contract steam- 
ploughing in some localities, we may mention that, a set” had 
to quit the Holdemess district of the East Riding, because of 
the brack ” water depositing salt in the boilers. These had to 
be cleaned out every day, a few pounds of salt being liable to 
damage them irretrievably. 

No. lOS. Mr. C. Hill, of Dogsthorpe, Peterborough, North¬ 
amptonshire has managed one of Fowler’s double-engine sets for 
three years, performing only contract work. The Committee did 
not see Mr. Hill, as he was at the time of our call working his 
apparatus, a dozen miles away; but we learned that he has work 
enough for this pair of 12-horse engines, excepting for about three 
summer months in autumn, and could employ two or three sets 
of engines if he had them. There is no difficulty in finding work 
for the men during the vacation in the ploughing; they get 
employment upon different farms because labour is in great 
demand just at the season when the engines set them at liberty. 
But in the first year jVIt. Hill allowed one shilling a day to each 
man when not engaged with the apparatus; a tax for which 
there is now no necessity whatever. 

No. 109. The Earl of Ducie has three tenants on his property 
near Chipping Norton, who work steam-ploughs of their own; 
but he keeps a “set” for the use of any other tenants on the 
Sarsden estate. The following particulars are given by Mr. Henry 
Andrews, the agent, in his replies to the Society’s schedule of 
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queries:—The apparatus is a Fowler 14-horse engine, with 
4-furrow plough and 7-tined cultivator, bought in 1863 for rather 
more than 900/. It is worked upon level and hilly ground, in 
fields generally of 10 to 20 acres in area, some much larger, 
small fields having been united so as to make the inclosures of 
convenient size; and the access ’’ to fields has been altered in 
some cases. The soils it has to work are those of the oolite and 
Oxford clay formations, of which it ploughs or digs 6 acres a day, 
or cultivates 8 acres a day. The coal consumed is 12 cwts. a-day, 
at Qd. per cwt., with a shilling’s worth of oil. The water is 
obtained from wells and streams, and drawn in a water-barrel by 
one horse, at a cost of 4^. a day. A removal takes 7 horses and 
7 men and boys, one hour to take up and another hour to set down. 
The hands are two men at 2s. each, one youth at 1.5. 6d., another 
youth at Is. and a couple of boys at Is, each per day. These 
low wages for men working machinery are paid throughout the 
year;, and, when not engaged in cultivating, the steam-hands are 
employed in the woods and plantations—in draining, ditching, 
and general improvements on the estate. “ The repairs,” Mr. 
Andrews says, “ may be taken at 5 per cent.; some years con¬ 
siderably less, in others more.’^ Delays from breakage have been 
a day or two at a time, sometimes even a week. The apparatus 
has been used 3J years, in which time 2000 acres, 3 roods, 
34 perches,” have been ploughed, dug, grubbed, or scarified; 
whereas 4000 acres could have been done, as the engine is not 
employed for thrashing, sawing, or any work beside land-tillage. 
If the tenantry were to fully avail themselves of this apparatus, 
they might dispense with a great many horses. 

Mr. Andrews says that the drainage of strong land has been 
rendered more eSectual by the use of ‘‘ steamthe acreage and 
particularly the weight per acre of root-crops have been increased, 
“ the young plant in dry weather being much more certain than 
when prepared for by the ordinary method. The crops generally 
have evidently increased under steam cultivation: how much is 
to be attributed to this, or how much to the generally-improved 
method of farming, I am not prepared to say; it is certain that 
both have contributed in producing the result. I think, however, 
that steam has the advantage of the two.” 

The prices charged for work are no criterion whatever for the 
guidance of letters and hirers of steam-tackle; they are purposely 
low, for the sake of getting steam-work patronised by the tenantry 
for their especial benefit. We believe that the estate-engine ” 
grubs at 6s. per acre, and 6d. per acre less for all over 100 acres. 
This “encouragement’* of steam tillage at a sacrifice (for such 
prices will probably never pay for repairs, &c., of a travelling 
apparatus) was ofiered to carry out the exceedingly liberal views 
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of the iate Mr. Langston; but it cannot he sound policy in the 
long run, and we suppose must put at a discount the letting-out 
“ sets ” owned by some of the tenantry and by other business-men 
in the locality.* 

No. 110. Mr. Thomas Colsey, agent to Lord Sudeley, lets 
out a Howard set of tackle (with one engine). In 1864 the 


Total number of days working was .. 98^ 

Days lost by bad weather .14 

Days lost by breakage, about.. .. .. .. 24 


And 40 days more were lost through lateness of season in com¬ 
mencing. 

When not steaming the hands are employed in general estate- 
work, such as repairing roads. 

As an index for hirers and proprietors of apparatus, we give 
the following *®card” of prices charged:— 


Toddingtox Steam Ploughing and Cultivating Apparatus. 


The fdlomng Terms are to he taken only as a basis for the Charges of Hiring 
the Steam Apparatus, 


Ploughing. 

Stubble, 6 inches deep. 

After green crop, ditto .. .. 

Stubble, 8 inches deep. 

After green crop, ditto 

Stubble, 9 inches deep. 

After green crop, ditto 

Cultivating 


per acre 

9» 

n 


£. s. 
1 0 
0 17 
1 5 
1 1 
1 10 
1 5 


d. 

0 

6 

0 

0 

0 

0 


Breaking^up Siuhhle, Seeds^ &c. 


Six inches deep, once over 

2nd time over . 

Seven inches deep, once over . 

2nd time over . 

Eight inches deep, once over . 

2nd time over . 

Nine inches deep, once over 

2nd time over . 

Ten inches deep, once over 
2nd time over . 


s. 


per acre 12 


9> 


99 

99 


99 


7 

13 

7 

14 

8 

16 

10 

17 

11 


19 


d, £. s. 

6 


6 

0 

er 

6 

6 


1 3 
1 6 
1 9 


d. 

0 

6 

0 

6 

0 


Breaking-up old pasture (in addition to the above charges), once over, 3s, 
second time. Is. 6d. 


Grossing Steam-ploughed FaJlms. 

s, d. £. s. d. 


Eight inches deep, once over .. 
2nd time over . 

.. per acre 11 
•• » 6 

0| 

61 

[o 17 

6 

Nine inches deep, once over 

;; 12 

01 

^ 19 

6 

2nd time over . 

•• » 7 

6\ 


* It was Mr. Langston's wish that his estate should exhibit a large breadth of 
steam ealdvation, with varied results on soil, crops, &c., as a guide to other agri- 
ccltarlsts—an incentiTe,or possibly a warning—and this without risk of loss to 
his tenants.—A 
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Suhsoiling Mow Floughfurrow, 

s. d. £. s. d 

Four iuolies "below furrow, once over.. per acre 15 OK n /» 

2nd time over . „ 8 6p ^ 

The above prices will he charged for the working of ordinary clay lands; 
they will vary with the condition and description of the soil, the amount of 
work required to be done, the size and shape of the fields, the convenience of 
coal and water supply, and other minor considerations, 

No field will be charged for as being less than 8 acres. 

All expenses are included in the price named. 

In consequence of the new engine being a traction engine the prices have 
been raised, but they include, in udditim to the former charges, the expenses 
of removing the apparatus, for which purpose horses will no longer be required 
to be sent. 

Aj^'U, 1865. 

Messrs. Howard^s traction engine has the boiler placed trans¬ 
versely across a carriage-frame, so as to avoid fluctuations of the 
water-level in ascending or descending inclines; and the steerage 
is accomplished by a single wheel turning on a “ transom ” in 
front It is fitted with two rope-drums, so that there is no 
separate windlass to be moved, set down, and so on; and the 
consequent celerity with which the apparatus takes up its position 
for work effects a wonderful saving in time. 

Division 2.— Companies. 

No. 111. The Herefordshire Steam-cultivating Company Limi¬ 
ted (manager, Mr. John Phillips-Smith, of Hereford), which 
works two sets of Howard double-engine tackle, two cultivators, 
one 4-fuiTOw plough, one set of steam-harrows, and four mole 
draining-ploughs; and the North Lincolnshire Steam-cultivating 
Company (manager, Mr. Richard Toepffer, of Kirton-in-Lindsey, - 
Lincolnshire), and some other contract steam-tillage concerns 
we have not been able to visit. 

Concerning the operations of the Lincolnshire Company, Mr. 
Toepffer has obliged ns with the following answers to inquiries:— 

“ We have three sets of Fowler * double-engine * 14-horse tackle. 
We can work, on an average, from the 1st of April until the 
Sist of October, that is seven months, in which period we calcu¬ 
late having abont 120 full working days. During the five 
months from 1st November to 31st IVlarch all the bands are 
employed in our mill, manufacturing oilcake and compound 
corncake. We can find work in March, and almost all the 
winter through. Our work is very often of the very worst 
fields of the farms: but we have many customers who contract 
with us, for instance, in spring, for crossing most of their turnip- 
land; in summer, to cultivate most of their summer-fallows; 
and in autumn, to cultivate most of the stubble-fields. In several 
cases farmers have reduced their number of horses; in other 
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instances tliey have abstained from purchasings fresh horses, 
which, without the help of our steam-cultivators, they would 
have been compelled to do. We use, almost exclusively, the 
cultivator, because farmers like it best. We have also used the 
plough this year, but only to plough on the Wolds, turning over 
large seed-fields, 5 inches deep, for wheat—farmers, in these 
instances, being behindhand wii their work. 

“ Our plan is to an'ange beforehand, in general terms, with a 
number of gentlemen in one vicinity, to do a certain amount of 
work in a season, and mostly finish off the work on one farm 
before going to another. Most of our work is on light land, on 
the Wolds and Cliff, in 20 to 50-acre fields. Our charges for 
cultivating vary from Is. to 15s. per acre—the farmer supplying 
coals and water. Strong land is often worked twice over, and in 
large fields averages 10s. per acre for each operation. 

The system of hiring steam-ploughs on the double-engine 
principle is the only one that is adapted to bring steam cultiva¬ 
tion within the reach of small farmers. Where three, four, or 
more small occupiers in one locality agree to hire an apparatus, 
they can obtain it at the same cost as the larger farmers. 

All our customers tell us that, as long as they can hire Steam- 
cultivators at a reasonable charge, they will not buy tackle them¬ 
selves.” 

No. 112. The Herefordshire Steam Cultivating, Thrashing, 
and General Implement Company (Limited), Capital 5000/., in 
1000 Shares, began operations with the first pair of Howard’s 
engines in 1865, and a second pair in October, 1865 : at the end 
of that year the Directors declared a 5 per cent, dividend, and laid 
by a surplus of 91?. toward a Reserve Fund. The Report for 1866 
is not yet published, but the manager informs us that they have 
made a largerprofit than they realised the first year. They work 
the plough but little, the principal operations having been done 
by the cultivator, whether on loam and gravel soils, on sandstone 
shale, or stiff clay and marl, on lands where they have torn up 
immense quantities of rock fragments, or on deeper soils where 
the tillage has been 15 inches deep. The basis of the scale 
of prices is 1^. per inch depth. The engines have given every 
satisfaction, in a desperately hilly country, and cost very little 
in repairs. Mr. Philip Smith has applied his engineering 
ability to carrying out some novel operations. Thus, a mole- 

S lough is hauled by each engine, draining meadow-land 2 feet 
eep, at 4-yard intervals, the mole-plough being of inches 
diameter. The cost to the farmer is IZ. per acre; by previously 
ploughing a deep furrow, a correspondingly deep drainage is 
executed; and the work is declared to answer exceedingly well. 
The advantage of this draining to the Company is that it provides 
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“ wet-weather” work for the apparatus and men,—hitherto a 
weak place in “ the hiring system.” Mr. Smith has also begun 
to subsoil hop-yards between the rows of polls,—a single tine on 
the cultivator going 2 feet deep with a share at bottom of 
18 inches breadth. 

No. 113. On Wednesday, November 14th, we met by appoint¬ 
ment in Wakefield ten gentlemen connected with “The West 
Riding Steam Ploughing, Cultivating and Thrashing Company, 
Limited,” that is, nine directors and Mr. Charles Clay, the 
secretary; and, cordially appreciating the importance of our 
undertaking, they responded with the utmost liberality of feeling 
to all our inquiries, and freely submitted their books to our 
scrutiny. The accounts are kept in the most exact and business¬ 
like style, properly audited, and we saw the banking-account, 
stating the amount of the “ reserve fund.” 

This, the earliest Company of the kind in the field, started and 
was incorporated” in 1862, and its “Memorandum of Asso¬ 
ciation and Articles,” consisting of 93 articles agreed to, form a 
model to be studied by persons wishing to form similar Companies. 

The capital is 3300Z., in 11. shares, subscribed by 86 share¬ 
holders, and all “ paid up ” as far as shares have been issued. 
The first “ set” that started in work was a double-engine 12-horse 
Fowler apparatus, with winding-drums, while another **set” of 
double 14-horse engines began in September, 1864. And the 
position of the finances may be stated in a few words, as follows:— 
The gross earnings are about 900Z. a year, of which about 200Z. 
a year is for thrashing. The total payments, exclusive of great 
repairs and replacements, are about 600/. a year; leaving a surplus 
of 300/. At the half-yearly meeting of the directors, held on 
August 2, 1866, a dividend of 5 per cent was declared, say 
150/.; thus leaving 150/. more for the “reserve fund.” In three 
years (besides paying the dividends) 350/. have been paid into this 
fund, and the banking-book, at tbe date of our visit, showed a 
floating balance of 120/. 

A modest dividend, of course, is preferable to mere solvency; 
but on learning the history of the Company's transactions, under 
a pressure of unfavourable circumstances, we admitted that tbe 
fact of a dividend at all having been realised clearly proved the 
profitable nature of the underlying itself. The machinery kis 
had nearly every difRculty to contend with. Its employers have 
been, for the most part, small farmers; it has worked for many 
men occupying under 100 acres each, even on 30 or 40-acre 
occupations. The inclosures are miserably small for steam 
cultivation, those worked in having averaged only 10 acres 
apiece; and though the engines profess to undertake nothing 
“under 8 acres,” they have ploughed 6 and even 4-acre fields. 
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charging each as 8 acres. The fences, too, are crooked, and the 
shape of the fields often extremely awkward. Then, in travelling, 
they experience the difficulties of very narrow and bad roads; 
and though coals are certainly cheap so near to the mines, 
labour is correspondingly dear. But worse than physical im¬ 
pediments have been the restrictions imposed by law. Owing 
to difficulties with the magistrates about the locomotion of the 
engines by daylight, one of the two ‘‘sets^^ had to be shut up 
altogether from December, 186i, to July, 1865. Into the full 
losses of the Company from this cause, including the after-disad¬ 
vantage of farmers losing confidence in the Company, (the 
element of uncertainty as to whether the tackle was procurable 
or not, leading men to make other arrangements for effecting 
their tillage,) we cannot now enter. It is enough to say tha^ 
the Act of Parliament passed for two years, permitting day- 
IxavelUng (the only safe time), though imposing burdensome 
conditions upon the proprietors of engines, will expire in Sep¬ 
tember, and must be renewed if Steam-Ploughing Companies 
are to continue in existence, or, in other words, if small farms 
are to obtain the benefits of steam cultivation. With amend¬ 
ments,’^ too; for if the ‘‘smoke-consuming” clauses of the 
present Act were to be put in force, the whole “hiring-system” 
would be at once done for. 

As an illustration of the excessive number of journeys and 
changes which these engines have been obliged to make in 
this part of Yorkshire, we may state that in 1864 they worked 
for 38 different farmers, going to many of these several times 
over; and in 1865 they worked for 34 farmers. What was the 
work done ? In the first half of 1865 (only one “ set” able to 
be at work) the Company tilled 261J acres, and thrashed 1302 
quarters of corn ; and in the latter half of that year (both “ sets” 
in operation) they tilled 792 acres, and threshed 788§ quarters 
of corn. That is, 1053J acres of tillage, and 2090;|- quarters 
of thrashing were done for 34 farmers, and to do this, in 
many cases, the same farm was left and again revisited several 
times. In the first half of 1864 one “set” tilled 528J acres, 
and thrashed 1523 quarters; and in the latter half of that 
year (the second “set” starting in September) 887| acres- were 
tilled, and 1886 quarters thrashed. Thus, 1416^ acres and 3409 
quarters of thrashing were done for 38 occupiers. The engines 
travelled 318 miles in getting to and from the field-work, or 
averaged only about 4J acres for each mile of road-worL And 
for the thrashing, the engines travelled no less a distance than 
349 miles, getting less than 10 quarters of thrashing for each 
mile of journeying. .As little as 10 quarters has been thrashed 
for one man. 
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In the j&rst half of 1863, the first set of tackle did 680 acres of 
tillage, and travelled 61 miles to do 686 quarters of thrashing. 
In the second half of 1863, that **set” did 638| acres of tillage, 
and travelled 182^ miles, its average performance being 6 to 8 
acres of ploughing or digging, and 14 acres of cultivating per 
day. The work has been done on light as well as heavy land, 
and in some cases the cultivating has been 16 inches deep on a 
river-warp soil, for one of the Directors of the Company. 

The practice has been to finish up the work required at the 
time upon one farm, before engaging for any particular day with 
another farmer, and the engines have taken for next turn the 
nearest place without respect to priority of application; and while 
they have sometimes passed by a little job altogether, they have 
occasionally caught a single field “ on their way,” for the sake 
of “getting coaled” on the journey. Thrashing is merely a 
resource when tillage-work is not immediately forthcoming. 
The “slack” seasons are just before harvest, and in “turnip 
time.” 

It is optional with an employer whether he will have his work 
done by the acre, or hire the apparatus at 4?. 10s. per day. The 
foreman or engine-driver of each “ set” “ looks out for jobs,” 
and has a number of “Diary” forms which he has to fill up, 
leaving a “duplicate” with each farmer he works for; these 
forms, when collected together, constituting the Company’s 

Day-book,” and acting as a safeguard against dishonesty on 
the part of ike men or of employers. Great praise is due to Mr. 
Charles Clay for the admirable manner in which every detail of 
organisation and arrangement has been prepared, and as a guide 
for managers of Companies yet in embryo, we print the West 
Riding “ Diary” form, and card of prices on pp. 364, 365. 

Four men work each “ set,” The “ foreman ” has 15a a week all 
the year round, and 10 per cent, upon the gross earnings of his 
apparatus, after deducting his own and the other men’s wages. 
The other engineer has 20s. or 21^. a week ; the ploughman, 19^.; 
the porter-man, 18s. a week—a high wage, but he must be able 
to drive the engine if wanted. If more portering be required in 
a hilly field, the farmer finds the additional help. All four men 
get either Is, 6rf., or else meat and beer, from the employer, 
when they are at work. They are paid well, but then the hours 
are “firom daylight to dark,” and they get nothing for “over¬ 
time.” In the longest slack season the ploughman and porter- 
man are paid off. The Is. 6d. per day is a sort of compromise 
between piece-work and day-work; they are not tempted to rack 
the engines by over-driving, and they are interested in looking 
after jobs, and in carefully working the apparatus, because the 
Is. 6d. a day is lost when they are not at work. 
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The West PiIdinct Steam Ploughing, Cultivating | 

AND ThEASHING COMPANY (LimITED). if 

i 

Diary. 186 . I 


Name and i 

Address Work. A. E. Com. Qrs. I Lds. ’ Bate. 
infulU ill 


Compamfs OfficSt Corn Exelmfje, 
Wdlcefieldf ISC . 


■I To THE West Hiding Steam 
ll Ploughing, Cultivating 

AND Thrashing Company 
; j (Limited). 

j ^ I ^ ^ I 

! I A. R. Qrs. ;Lds.' Rate. 


Time at work boars. 

Time lost hours. 

Examined andf Employer’s signature,) 
found correct.! or his Agent. j 

Jf this account is paid at the time the mrh is done sign 
here. 

Paid the above amount,—Signature of Employer. 

Eecmed the same f Signature of the ) 
for the Co. | Travelling Manager./ 

alteration of this account he odlomd after it is 


Eemarks. 


Time moving 


jReeeived this sum of .. ! 


for the Company. 


hours. 'M 


The following is the Card of Terms:— 

The West Eeding Steam Ploughing, Cultivating and Thrashing 
Company (Limited). 

OJice (at Cla^s Agricultural Implement DepQt\ Com Exchange, Walcefield. 
Business Hours. 

Wednesdays . 11 a.m. to 1 p.m. 

Fridays .11 a.m. to 4 p.m. 

Charles Olay, Secretary. 

N.B. Orders must be addressed to William Dixon, the Foreman, Boyston, 
Barnsley (who will in all cases arrange the time with the employer when the 
work is to be executed), and such orders may he sent under cover to the Secret 
tary, who will forward the same. 

The Company’s engines are self-transporting, and do not require horses to 
fetch any of the machines. 

Two engines are used for field work—owe on each headland, 

h^Ko.6.) - _ Pnees. (Mareli, 1866.) 

terms upon which the Company’s machinery may be hired are net (as 
^rufe) capable of being fixed beforehand—the manager will therefore make 
arrangements mth each customer taking the following as the basis for 
the charges for ordinary steam power work. 
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The engines will not be allowed to work at a greater pressure than 80 lbs. 
to the square inch, as shown by tbe gauges on Ihe engines, with 4 furrows 
in the plough, and 7 tines each way in the cultivator. Work requiiing a 
reduction in the number of furrows or tines will be charged extra, as may be 
agreed upon. 

Work done with the cultivator:— £, s, d. 

Breaking up stubbles or seeds and crossing them) i a a pg,. 
at the same time—^for the two operations .. J 
(Strongly recommended.) 

Ditto, once over . ..0 12 0 „ 

Crossing fallows or steam-ploughed land once over 0 10 0 „ 

Ditto ^ ditto twice over 0 16 0 „ 

Work done with the plough or di^er:— 

Stubbles, seeds, &c., once over ........ 0 17 6 

The Company’s machineiy may be employed by the day, by agreement. 

5 per cent, will be allowed of "the gross amount for headlands unworked in 
fields not less than 8 acres. No allowance for land crossed a second time. 

Fields under 8 acres will be charged as 8 acres. 

The Company tvill send 4 men for field work, and 2 for thrashing, at the 
prices given. 

The employer will provide the men’s board, &c.,* or in lieu thereof, he can 
pay each man Is. 6r?. per day—and furnish at his own cost, all the water, 
coals, and leading of the same, and such other assistance as the work may 
require (if any) and the requisite coals for the removal to the next place and a 
signal man for travelling on the road after thrashing. 

Prices for Thrashing: —Wheat, od per load. Barley, oats, &c., lOdJ. per 
quarter. The employer is requested to accept, if required, any of the 
Company’s men beyond the two sent for thrashing, at good, labourer’s 
wagfs. 

The quantities must be settled before the machines leave the employer, and 
cannot be altered after the foreman’s return is signed. 

Every employer (or his agent) of the Company’s machineiy will be required 
to sign a return of the quantities of work done, and the amount due for the 
same to the Company, and no allowance can be made after such return is 
signed. 

(By order) Chables Clay, Secretary. 

* As this is entirely an arrangement between the employer and the men, the 
Company will not be responsible on this account in any way. 

One important point is tihat tihe machinery is inspected yearly 
by Mr. Charles Holt, Engineer and late Inspector of the Man¬ 
chester Boiler Association, and his Reports are most valuable, 
pointing out every detail requiring attention or repair; one, 
for instance, stating that the lock-up safety-valve of one engine 
had been “ screwed home.” 

The petty repairs, oil and “ management,” including sundry 
small items, but exclusive of rope, renewals of engine, or 
working parts, and important replacements, have been as 


follow;— 

£* s* d» 

1863.—January to Jime .. .• .. 102 19 0 

July to December.113 11 4 


216 10 4 







366 


[Olabke. 


Beport on Steam Cultivation. 


£. 5 . d. 

1864:.—January to June . 89 6 7 

July to December. 80 6 7 

169 13 2 

1865. —January to June .106 8 5 

July to December. 104 4 2-i 

270 12 7i 

1866. -^January to June .212 7 7 


The great repairs Jfrom Messrs. Fowler since the Company 
started have been:— 

£. 

In 1864.—One new rope . 84 

Repairs to engines .. 36 

120 

And in 1866, say 70?. for both items. 

The Directors whom we met appeared to think that, in calcu¬ 
lating for a “ reserve fund,” 10 per cent, should be charged for 

depreciation,’’ in addition to which there is 5 per cent, inte¬ 
rest on capital invested. Steam Cultivating Companies, they 
say, should be on a large scale, that they may afford to pay a good 
manager to ride about after several different ** sets/’ The only 
other alternative for introducing steam tillage to small farms,* is 
for several occupiers to join in the ownership of an apparatus. 

All considered that the double-^ngine winding-drum system 
is the only one practicable for letting-out purposes, and that the 
^‘twin” system will not answer in irregular and small inclo¬ 
sures, even if the men could be sufficiently well drilled and 
watchful enough to work it. 

Mr. Bennett, one of the gentlemen present, had reduced his 
horses from 11 to 9, in consequence of being able to avail them¬ 
selves of this machinery. Mr. Moore and iMr. Wilton had also 
made reductions. 

Conclusion. 

r Our Report might be expected to close with a Summary of 
points believed to be established by the foregoing body of evi¬ 
dence. But as we have, for the most part, avoided tabular 
synopses of averages, so we feel that a string of pat “ conclu¬ 
sions ” would be more likely to mislead than to convey a sound 
impression; and that the reader who will not take pains to 
refer to the cases where information is given upon special 
topics of inquiry would not be fairly treated even were we to 
oblige him with a number of easy generalities. A schedule of 
“inferences,’* appropriate enough had we been conducting a 
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$eries of experiments or collecting evidence for or against one or 
two simple issues, would, in the complicated subject of Steam 
Cultivation, be very much like our Report written over again. 
And the facts elicited from occupiers of the selected 140 farms, 
embracing 66,000 acres (probably not one-third of the whole 
steam-tilled area in the Kingdom) will furnish matter for com¬ 
ment and discussion, by no means to be forestalled and settled 
off-hand by the present Inspection-Committees. 

' At the same time we have endeavoured by our Tables at the 
end of the several ‘‘ Sections,’^ and by the general arrangement 
of the farms, to guide readers to the kind of information of 
which they may be in search: they can refer at once to ex¬ 
amples of greatest acreage tilled per day, of lowest price per 
acre, of greatest proportion of draft-animals displaced, of least 
number of horses still kept; they will find the single” and 
‘‘double engine” systems discussed in the accounts of those 
farms which employ two engine, and so on. 

Those persons who may have expected this Report to pro¬ 
nounce decisively upon the question between a stationary or 
headland-moving engine, or between one engine and two, will 
be of necessity disappointed; we find it impossible to separate 
the choice of a “ system ” from the circumstances in which it is 
to work and the results demanded of it In a general way, we 
might state our impression that, while advantage is derived from 
employing cheap light tackle for a few fundamental operations, 
such as autumn cleaning, greater benefit is realized from a more 
powerful apparatus that can drive all the heavy tillage-work of 
the farm: we may say that, for farms of diminutive inclosures 
(not necessarily small occupations), if you nm^ have only one 
engine, apply it in connexion with the “ roundabout” or stationary- 
engine system; but that, until the useless and encumbering fences 
are removed, the double-engine system is the best for such circum- 
stauces; that, while on clay land, the benefits of steam culture 
are great enough to warrant the purchase of a single-engine 
apparatus on a comparatively small farm, small occupations in 
general must depend upon “ partnership ” or the “ hiring system 
3iat the tendency on large occupations is to adopt two engines 
instead of one, for the sake of the time saved; that “ partnership ” 
works well in several cases; that the “hiring system” under 
both individual and partnership proprietors, works well; that 
the contract business by Companies W been proved remunerative; 
that, in ordinary steam-working, payment of hands by the day 
is preferable to payment by the acre; that no insuperable diffi¬ 
culty exists about drilling agricultural labourers to manage the 
steam machinery: and to this we might add many other points, 
such as the cost per acre being demonstrated to be of less con- 
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sequence tlian the saving of time; that clay land can he flattened 
and yet drain well, that the annual cost of steam tillage on a farm 
is generally less than that of the horses it has displaced, and that in 
most cases an increase of produce, in some instances as much as 
8 bushels per acre, has resulted, from steam cultivation. We 
may state, as our general conclusion, that steam tackle, whether 
of Fowler, Howard, Smith, or other makers, is now so far per¬ 
fected and settled' in form and details that it may be classed 
among old-established, standard farm-machinery, and no longer 
among the novelties of the day; that the expenses in repair, 
wear of rope, etc., are now so moderate as to be amenable to 
the ordinary estimates of wear and tear made in the case of 
ordinary implements; that, as a rule, steam culture gives satis¬ 
faction to its adopters. For, while more or less of success in 
economy of tillage or increase of produce, marks almost every 
instance contained in this Report, the failures or cases of doubtful 
or neutral result, are easily explainable. So that we have arrived 
at this general conclusion,—Steam cultivation in the main answers 
well; and here and there, where anybody has tried it and given 
it up, we are quite sure from the success of so many men in all 
parts of the Country and under every varying circumstance of soil, 
situation, and climate, that there must be an explanation of the 
fact, either in the fault of the manager or the inefficiency of those 
particular pieces of machinery, not affecting the credit of steam 
tillage” at all. 

One fact has become very patent to us, that, while farmers in 
some neighbourhoods have largely followed the example of a suc¬ 
cessful steam-plough man, in many instances they have considered 
themselves warned off by the failure of an unsuccessful case. 
Thus we have lighted upon a large farm of between 600 and 700 
acres, under an educated and intelligent manager, where,' never¬ 
theless, steam cultivation appears at a sad discount. The greasy 
clay, with small stone in it, was said to be deep-drained, the 
pipes lying'^in solid clay: the steam cultivator had levelled the 
old high-backed lands (probably much too fast) ; and we found 
the farm, during very wet weather, to be in anything but a well- 
drained condition, water standing in various places. The farmer 
maintained that that sort of land will not drain if laid flat; there 
may be soil too tenacious to do this, and, as our Report records, we 
have found varying pieces of evidence on this point in different 
localities; but we have our doubts as to the efficiency of the 
drains themselves upon this particular farm, which certainly 
does not lie under a remarkably rainy sky. The normal force of 
24 horses had been reduced to 16, which we saw at plough, very 
starved and weak; in fact, the occupier frankly admitted that he 
last year killed 30 horses with hard work. The crops were 
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wretched; the turnips very bad and weedy; the corn crops 
poor: though the ground^ in general, was not particularly foul. 
This we felt to be an instance of farming under difficulties,—a 
more liberal use of capital being required on a holding, that, we 
learned, had been cursed with a bad name for generations. Is 
it likely that steam cultivation could earn any credit under such 
circumstances ? 

We have found on a large farm an efficient steam-plough 
regularly worked for years in association with a monstrous 
growth of couch on heavy soil, for which no excessive wetness of 
the climate presented an excuse, and with any amount of in¬ 
attention to thistles and charlock. On that farm we saw (in 
September) a field of two-years old seeds which had been Ben- 
talled” by horses both ways, foul with grass “from the wet,” 
and then waiting “ to be burnt.” Here, certainly, was a poor 
specimen of the advantage of keeping an expensive piece of 
steam-power, which, if of use at all, ought to have tilled and 
cleaned precisely such a field as this. 

We have visited an estate farmed by an agriculturist of some 
eminence, in whose hands the steam-plough might be expected 
to shine to advantage,—seeing that there was not the least sign 
of lack of capital. There was, obviously enough, a want <£ 
judgment in the general tillage management of this medium'^oil 
and clay, as well as a want of appreciation of what migl^ bd 
done by the apparatus. The gr^^n crops were of moderate 
quality, most of the so-called ♦Mead’^ fallows were green «wnd 
lively with couch and worse grasses, and many of the stubh^ were 
foul. “ No wonder,” we thought, if steam tiP4ge exte^s very 
slowly, when it has to be answerable for ifech fe^inanagpmentas 
this, in the very circumstances where everybody looks 
resnlta that large farming and abundant resources can ' 

In other, cases we have found too much (rather than the 
common “too little”) demanded of the steam-plough. Binkki# 
men have made a desperate venture upon a costly machine 
was to retrieve the condition of their farms, and, as it were, 
manure the land, stock the land, and do everything else^ besides 
merely cheapening, expediting, and improving the mechanical 
operations of tillage; the apparatus, being unable to fulfil these 
delusive hopes, has not raised die prospects of such unfortunate 
people, and .steam culture comes in for blame really attaching to 
general^ impoverishment. 

‘ It is no compliment to a steam-cultivator for its owner to keep 
it shut-up for two or three years, iBrom a merely local or perhaps 
personal cause. Yet we know farms where this is the case; one 
farmer telling you that he liked the steam-tackle uncommonly 
^ well, but has not cared to apply himself to its management since 
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the death of his son, who had all the direction and control of it; 
and another affirming that the cultivator had answered his 
purpose, but now he was wanting good men to “go with it”— 
we suppose, after losing an engine-driver, or some everyday 
difficulty of the kind. Yet these very gentlemen acknowledge 
that neighbours, working similar “ sets,” got their work so forward 
last year, and all their land so clean, with other good results in 
prospect, that the merit of steam culture upon medium soil was 
clearly and practically demonstrated. 

We met with the case of a farm-bailiff who, having saved a 
comfortable round sum out of his wages, bought a steam-plough 
and went to work on the letting-out system. But, as described to 
us, *‘his men took it easy, and got muddled in the management,— 
a wet time coming on suddenly, the engine could not be got out 
of the middle of a clay field, where it stood for four months, and 
this proved a heavy blow to the poor fellow.” Need we wonder 
that very powerful weighty engines should get a bad name in 
that immediate vicinity : whereas the machine in distress was a 
spectacle due to inefficient management, not to the helplessness 
of a 12 or l-l-horse engine in a soft country; because there are 
numbers of such, in similar circumstances, free from like acci¬ 
dents and laughable ill-luck. 

One reason why steam-ploughing does not spread rapidly in 
the vicinity of very successful examples was thus put by one good 
manager that we visited:—“ Neighbours of mine who could buy 
my farm to-morrow, but have never spent 50/. in guano,—miserly 
save-alls, devoted to mean savings, investing no capital in remu¬ 
nerative improvements, for want of enterprise and largeness of 
mind,—are not the men to lay out hundreds of pounds in a 
machine which they can, nevertheless, see does me good.” 

We have been to a farm, expecting to see a good example, 
knowing it to be in the bands of a man of capital, and have been 
disappointed by finding lie several parts of the tackle rusted-up 
in a back-yard—in fact, laid aside a couple of years ago; and, 
as far as we could make out, mainly because it began to call for a 
slight outlay in repairs. How is steam-machinery to make its way, 
if subjected to such niggardly and suicidal treatment as this ? 

We have seen expensive steam-tackle standing out in the rain, 
with not even a tarpaulin covering the windlass, the rope frights 
fully red-rust-coated on the drums—not in the field where work 
was left-off and work was to be renewed, but on the farm premises, 
where the rope-porters and anchors, and pulleys laid there for 
months, were grown round with grass, because of there being ni> 
possible shelter under which they could be put; so pitifuk was 
the accommodation, (there was little also beside a poor ban^ 
tombfl^own hovels, and ranges of the vilest thatched sheds hot 
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addition to one or two decently built houses, stables, &c.), 
afforded by a landowner on a farm of many hundred acres arable. 

We have been surprised at the number of farmers who can 
afford to be careless in their treatment of machinery which cost 
them so many hundreds of pounds; at the common lack 
of a house, even on scientifically-planned and architecturally 
eleg^ant premises, capacious enough and lofty enough, and with a 
lock-up doorway wide enough and high enough, for the lodg¬ 
ment of an engine or two, with heavy iron-work that requires 
some elbow-room; to say nothing of the frequent deficiency of a 
smith’s shop, properly fitted and furnished with such things as 
ratchet-drills, tapping-irons, and other handy tools wanted in 
manifold little jobs of home-done repair. It is hardly to be 
believed that the major part of the farmers are negligent of that 
important member of their apparatus—the rope; not only in 
deficient attention to portering in the field, but also in not pro¬ 
perly dressing the rope before laying-by for the winter. We 
have seen costly steel rope lying wet and rusting in the furrow, 
where rainy weather interrupted the progress of the implement 
weeks and weeks before. This is a piece of unconcern for which 
no excuse can be found ; but, far worse than that, we believe that 
comparatively few employers of steam-tilling machinery put 
themselves to the slight trouble of coating the rope with a pro-* 
tective covering against rust, before laying-by for a season. A 
noted land-agent paralleled this unthrifty appreciation of 
economy in minor details, by the following example: he, has 
drained six thousand acres of land, finding the tiles, but 
the tenants defraying the cost of cartage and the execution of 
the work; yet, strange to say, they allow any amount of weed 
or mud to $eal-up the outlets, so that this agent has himself to 
send round men to clear the drain-mouths,—the farmers, con* 
tented that the pipes have been put in, never troubling themselves 
even for plans of the drains, in order that they might know where 
the outlets are. 

That steam culture is to a large extent a landlord’s question 
is very evident. An engine cannot profitably traverse the clay 
lanes and founderous farm-roads that exist upon many estates, 
and the tenant cannot undertake to make, at his own risk and 
expense, such permanent improvements as sound hard roads. 
An engine cannot work in diminutive polygonal or irregular- 
shaped inclosures, with any of the profit which has been related 
in the course of this Report; and the tenant cannot undertake 
to clear away, at his own charge, mile after mile of straggling 
hedges and primeval copses and spinneys. Much less is it in 
his power to effect exchanges of slices of land between his land>» 
lord and abutting proprietors, in order to get straight field- 
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boundaries, whicb are so conformable to tlie operations of 
tillage-machinery. The engine cannot earn profit for the tenant 
upon land in want of drainage; and this surely is a preparation 
to be provided by the landlord. Steam tillage is obstructed, and 
the machinery damaged, by outstanding field-timber, and by 
excessive hedge-row wood, more particularly ash-trees ; and the 
tenant cannot fell these beauties of a bygone age without the 
owner’s sanction. And where tenants are forbidden the use of a 
reaping-machine,, or limited to stubble of a certain number 
of inches’ height, or, if allowed to mow, are forbidden to rake 
after; where the impositions of a mediaeval forestry are laid upon 
a luckless tenantry, it is simply impossible for steam tillage to be 
resorted to at all—^the very back-bone of which is the earliest up¬ 
turning of stubbles, as well as winter-tilths deeper and more lightly- 
laid than the best blood and bone in a hunting-field dare venture 
to plunge over. We have felt, too, in the progress of our Report, 
that we have been, of necessity, revealing sources of profit to the 
farmer, and laying open his gains to the eyes of some unprin¬ 
cipled men, who are ever on the watch for a chance of profiting 
by labours and investments which are not theirs, who have a 
sharp eye for a fresh excuse to ‘‘send a valuer over the estate,” 
and who are forward enough to “urge,” and “advocate,” and 
“introduce” agricultural improvements in this fashion—“ Jones, 
you see, by the Royal Commissioners’ Report, that Nokes is 
clearing at least a pound an acre by steam-ploughing ; you had 
better start too, and so make farming pay better for both of us.” 
It is indeed a bitter position for an enterprising occupier to be 
in, when any new thing he may discover to make a purse out of has 
to be held as far as possible sub 7'osa; and there would at 
once be an end to all agricultural progress if we were to hush up 
^very new means of advantage for the husbandman, lest a greedy 
proprietary should hastily demand a share in proceeds, which, 
after all, should be considered not as making the farmer’s fortune, 
but as helping him to retrieve (in many districts at least) a 
downcast position. Let proprietors do their part in preparing 
estates for the steam-plough^—themselves raising the value of 
their fee-simple; and then the tenantry will not begrudge the 
enhanced rent due for the use of more serviceable holdings] 

In thanking all those gentlemen who have so disinterestedly 
furnished the Society with information for the public good, and 
have at the same time, with considerable trouble and expendi¬ 
ture of time, everywhere received the Society’s Inspection Com¬ 
mittee with a hearty welcome and a British yeoman s hospitality, 
we must add an acknowledgment that, in spite of our best 
endeavours to arrive at the trufh, there may still be errors in our 
stathstios and estimates. Our time and oj^ortunities for after- 
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correspondence with the farmers concerned have barely sufficed 
for the correction of any misconception, or inaccurate booking 
of some among the thousand details related to us. 

Though all the members of this Inspection Committee append 
their signatures to this Report, it is right to intimate that every 
farm visited was not inspected by all. Mr. Robert Leeds and 
Mr. John Nicholson visited a portion, and Mr. Leeds and 
Mr. Edward Wortley, a portion; both pairs of Judges being 
accompanied to all the farms by the same secretary-and-reporter. 
And a number of farm-experiences (easily distinguished in the 
Report) have been told merely by abstracting the “replies” 
furnished to the Society’s “schedules” of inquiry. 

John Algernon Clarke, ] 

Secretary to the Inspection Committee. 

Robert Leeds, 

West Lexlham^ Castle Acre^ Brandon^ Norfolk. 
John Nicholson, 

Kirkhy-There Hall^ Westmoreland. 

Edward Wortley, 

Ridlington^ Uppingham^ Rutland. : 

Long Lincolnshire^ 

March 20th, 1867. 


Report of the Supplementary Committee deputed hy ilm Royal 
Agricultural Society of England to inquire into the Results of . 
Steam Cultivation in tlw Counties of Yorh^ Durham^ Cumber^ 
land^ Westmoreland^ Lancaster^ Salop^ Nottingham, Staffordf 
and Leicestes\ 

First Journey. 

Yorkshire. —(116) Lord Zetland, Salthurn-on-Uio-Sea. 

Durha:m. —(114) J. Pease, Esq., M.P., St. Helen’s; (116) Lord Durham, 
Bowes Farm, Fence Houses. 

Cumberland.— (117) W. Lawson, Esq., Baggrow, near Carlisle; (118) Carr 
and Co., Silloth, near Carlisle. 

Westmoreland.— (119) Messrs. Hicholson, Kirkby There. 

Lancashire. —(120) R. NTeilson, Esq., Halewood, Liverpool; (121) Messrs. 
Horrocks, Toxteth Park, Liverpool. 

Shropshire.— (122) Steam Cultivation Company, Whitchurch; (123) 
Steam Cultivation Company, Market Drayton. 

Second Journey. 

Staffordshire. —(124) Lord Hatherton, Penkridge, Teddesley Park; (125) 
Marquis of Anglesey, Sinai Park, Burton-on-Trent. 



374 Report on Steam Cultivation. [Coleman. 

N’otthjgham. —(126) H. 1. Wilson, Esq., Newlands, Mansfield; (127) 
Duke of Portland, Carbuiton; (128) Capt. Saville, Ollerton; (129) Right Hon. 
the Si)eaker, Crow Park, button, Newark; (130) Grosvenor Hodgkiiison, Esq., 
M.P,, Balderton, near Newark; (131) James H. Fisher, Esq.,Orston, Elton; 
(132) John Hemsley, Esq,, Shelton, Newark. 

Leicestershiee —(133) Lord A. St. Maur,Walton, Loughborough; (134) Mr. 
Pacey, Garthorpe, Melton Mowbray; (135) Lord Berners, Keythorpe, Leicester. 

No. 114. We commenced our inspection with Mr, Pease’s farm 
at St. Helen’s, Bishop’s Auckland, Durham. Fowler’s 10-horse 
engine, 4-fuiTOW plough, and 7-tined cultivator, had been pur¬ 
chased in January, 1862, consequently at the date of our visit the 
tackle had been in use nearly five years. The original cost of 
the apparatus was 840?. The outlay on repairs, skifes, breasts, 
shares, &c., was 163/. 6s.; paid for two new ropes 84/., for a 
new plough-frame 45/.; in all, 292/. 6s., or upon an average nearly 
60/. a year. In addition to the above, the original clip-drum, in 
which the lower rim was held up by bolts, has been exchanged 
for the screw-arrangement, and the 4-wheel anchor has given 
place to one with 6 wheels. Mr. Pease having recently let his 
farm, the tackle was valued at 550/. Thus we see that, inde¬ 
pendently of repairs and renewals, the wear and tear may be 
calculated at 60/. a year, or about per cent, on the original 
outlay. It is only right to state that the incoming tenant declines 
to purchase the apparatus. 

The farms occupied by Mr, Pease consist of 300 acres of arable 
land at St. Helen’s, and 140 at Thickley adjoining. The latter, 
however, has only been cultivated by steam during the last year, 
consequently our calculations must be based upon work done on 
the St. Helen’s farm. 

The soil consists partly of drift-gravel, partly of clay with 
stones, the subsoil being more or less stony. It is none of it 
really strong land, two horses being able to plough one acre a day. 
Unfortunately no journal of work has been kept, and therefore in 
endeavouring to arrive at the results we must base our calculations 
upon the ordinary course of cropping. Confining our attention 
to the St Helen’s farm (300 acres), we find that the following course 
shift has prevailed, viz., 100 acres of wheat or barley, after fallow, 
100 acres of fallow or green crops, and 100 acres of seeds and 
oats, in the proportion of 30 acres seeds and 70 acres oats. 

^ The results are as follows■ 


100 acres fallow for wheat, 1 plough .100 

100 acres of stubble for fallow, 1 plough.100 

Acres. 

100 „ „ 3 cultivations = 300 

70 acres after wheat, ploughed .. 70 

Ploughed.270 

nnlRvftt/nl - ann 
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Calculating the average work at 5 acres a day ploughing and 
10 acres cultivation, we have 84 days per annum for the tackle 
to work 5 the cost per day being as follows:— 

£. s, d. 


^Labour, includiug water-cart .. .. . 104 

Coals, 13 cwt., at 7s.0 4 2i 

Oil.0 16 

fWear and tear and interest of money at 124 per cent. 

on 840?. 1 15 0 

^Repairs . .. ..066 


3 6 ei 

The annual cost of steam cultivation, therefore, equals 
279Z. 9s. 6rf., supposing that the whole of the ploughing and cul¬ 
tivating were done by this power; but it was evident, on inspec¬ 
tion, that this was not the case, as we found part of a stubble- 
field, one large wheat-field, and all headlands ploughed by horses. 
As the area worked by steam is reduced, the cost would be 
increased; but assuming our calculation to be correct, we shall 
still see that steam cultivation has not been a direct gain at St. 
Helen’s. The number of horses, originally 14, has been reduced 
to 8: the cost of the 6 done away with, calculated at 454 each,§ 
would equal 2704 per annum; consequently we have a balance 
of 94 9^. 6rf. against the steam. This sum, however, might be 
amply made up for in increased produce. What is the evidence 
on this point? Mr. Coates, the bailiff, who has managed the 
farm for some years before steam was introduced, says that he 
cannot say there has been any increase of produce; but the land 
has been wetter since than formerly-—a fact that be attributes to 
the doing away with the furrows and ridges/*^ The drains are 
laid 3 feet 6 inches deep, the land is considerably elevated and 
sideling f and Mr. Coates believes that the explanation of this 
apparent anomaly is found in the fact that the water, after heavy 
rain, instead of finding its way into the furrows, soaks into the 
surface.*' We can hardly believe this would be the case if the 
drainage were efficient and deep; yet we are told that when 

Engineer, 48.; plough, 38.4(2.; aneho7-inen» 38.; 2 boys, 28. €d.; water-cart 
man, 28. 6d ; horse, 58. 

+ Z.8.—7J per cent, for depreciation and 5 per cent, for interest of money. We 
adopt the former rate, believing that it represents most closely the average rate of 
depreciation on the entire plant We quite agree in the opinion that, strictly 
speaking, those portions of the apparatus that are from time to time renewed as 
repairs should be struck out from the parts liable to be taxed for depreciation. 
But on those parts, if they stood alone, 10 per cent, would not be too much to 
charge, and we prefer to arrive at a result by a general charge, which our experi¬ 
ence proves to he a close approximation, rather than compucate our Report and 
trouble oar readers with intricate calculations. 
t 292Z. 68., total outlays in repairs from Jan. 1362, to Jau. 1866, 4} years. 

§ According to the nature of soil: we have a pair of horses and attendant at 
in the case of light land, and lOOZ. on very strong soils. 
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tlie drains were opened they were found clear and running well. 
Altogether it is a puzzling statement, seeing that the land was 
generally so full of stones that thorough drainage should have 
been easy. 

At first breakages were frequent in consequence of the ploughs 
coming in contact with fast stones: sometimes as many as four 
stifes have been broken in a day; latterly the steel skife has 
been used with marked benefit 

The comparative lightness of the land may be gathered from 
the fact, that although the tackle has been used for five years, 
digging has never been resorted to except in one case, the plough 
being always employed. The fact is that the soil is of a poor 
hungry character, as was evident from the wretched stubble and 
very moderate roots. There is but little mineral matter to be 
benefited by aeration, therefore we find no increase of crop from 
the use of steam-power. 

The wear of the ropes has been considerable, and their quality 
has been found to vary much. The average quantity of ploughing 
was formerly nearly 6 acres; but during the last season a plough 
has been taken off on account of the weakness of one rope. The 
average depth of fallow-ploughing has been 7 to 8 inches—not 
greater than formerly with horses. 

It is, we think, evident that from the nature of the soil and the 
comparatively small area for cultivation, together with the break¬ 
ages which occurred, that steam cultivation has not proved 
remunerative at St. Helen’s. From this example we may fairly 
infer that land sufficiently light to be ploughed by a pair of horses, 
and not of a nature to be seriously injured by horse-pressure, will 
hardly pay for expensive steam-tackle, unless its area be very 
much more extensive than that at St. Helen’s. 

No. 115. We next proceeded to inspect the Tofts Farm, 
belonging to Lord Zetland, where steam cultivation has been 
carried on since March, 1862. The farm is situated about 
a mile from Saltburn, on rising ground, much of the land 
having a considerable incline. The land, 300 acres of arable, 
is a tenacious red and blue clay, on the ironstone, naturally poor 
and hungry; some work has been done for tenants, who are 
allowed to have the tackle on payment of working expenses, 
i. €. labour, coals, and oil, and 12^. a day towards wear and 
tear — a mere acknowledgment, as will be evident when we 
come to figures. The tackle consists of Fowler’s 14r-horse- 
power engine, anchor, two ploughs (a 3 and 4-furrow), 7-tined 
cultivator, Croskill crusher, and drag harrow, costing altogether 
1165?. 19s. hd. The repairs and breakages, which, however, prin-* 
cipally pccurred during ihe first year, amount to 474/. Ids. 8rf. 
These breakages may be partly attributed to incomplete con- 
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dition of the machinery in 1862, and partly to die tenacious 
quality of the land, and the fact that on the hillside the plough 
was sucked in to such a depth that the resistance became enor¬ 
mous, In some instances it was found necessary to cut out a 
track for the engine to keep it from being drawn into the field, 
and it was always indispensable that it should traverse the higher 
ground; the anchor could not be kept in its place except at the 
bottom of the field. Previous to the introduction of steam the 
farm was in a high state of cultivation, having been managed 
for many years by the present energetic bailiff, Mr. Andrew Stone- 
house. The ploughing by horses was as deep as now, viz., 12 
to 14 inches, four very strong animals being put to each plough: 
everything was thoroughly well done. Eleven horses, all in their 
prime, were then kept; the present number is eight, but mostly 
aged. No marked increase of produce has followed the use of 
steam, nor is the land drier than before.* It is all well drained, 
but after rain it does not dry more rapidly. 

The principal operations are in preparation for roots, which are 
largely grown in spite of the unfavourable nature of the soil. The 
advantage of being able to dig up the stubble in dry weather in 
autumn must be great, and the opportunities for making a tilth, 
despite natural obstacles, a consideration, when it is determined 
to have roots, cost what they may. We were told of one field on 
which steam-driven implements performed 32 operations before 
the crop wa^ sown. First a deep ploughing with two furrows (the 
frame carrying only two ploughs); cultivationin springs Crossfcill 
rolling, dragging and cultivating; these operations being repeated 
until the surface was r^luced to a fine powder suitable for the seed, 
and a great crop was the result What the swedes cost per ton, and 
whether a hare fallow with a commensurate outlay on artificial food 
would not have proved more profitable, are questions that suggest 
themselves to the practical man j but roots were to be had, and 
there can be no doubt results were obtained which would have 
been simply impossible under horse cultivation. The use of the 
clodcrusher and drag-harrows combined answers admirably in 
spring. The deepest cultivation is for roots. The digger with 
forked breasts is gefcerally preferred to the ploughs. The land for 
beans, which are largely grown, is dug or ploughed about 7 inches 
deep. All the land for cereal crops is ploughed by horses; the 
steam-plough goes too deep and irregularly. The wheat-crops 
are better after bare fallow than after roots drawn ofiP, although 
the latter are well manured. On such land the ‘‘eating on” of 
crops would be impracticable except during the height of summer, 


* This unexpected fact, upon xi^hich Mr. Stonehouse strongly insists, may he due 
to the removal of furrows. The land must, we think, he more healthy. 
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and it is not attempted. The roots are sown by the middle of 
May and carted to the buildings by the beginning of December. 

The tenacity and peculiar nature of the land may be gathered 
from the fact that on the home-farm—it is rare to work more 
than three of the ploughs, and all the deeper work is done with 
two. Steel skifes are preferred; the adjustible skifes are found 
a great improvement on hilly land. After five years of working, 
we were assured by Mr. Stonehouse that there was no perceptible 
reduction of draught in doing the same depth. This would be 
difficult to understand, had not the horse-ploughing been equally 
deep. We walked over most of the land, and can report that the 
work was thoroughly well done. 

This example is the more interesting from the fact that a daily 
journal has been kept since September 30, 1863, in which are 
recorded all the breakages and the actual area worked daily, 
varying, for digging, from 2 to 7 acres. We give the summary 
of each year's operations. 



Number 
of Days. 

Area 

Worked. 

Working 

Expenses. 

Eemarks. 

1 

Sept.. 1863, to Sept., 1864 
Sept, I8h4, to Sept, 1865 
Sept, 1865, to Sept., 1866 

127 

I 81 

' 75i 

757-3 

488*2 

471*0 

£. s. d. 
185 4 8 
183 1 0 
121 14 5 

Ploughing and cullivating. 
Principally ploughing. 
Ploughing aud cultivating. 


The working expenses in the above calculation include 
labour, fuel, and oil. The cost of labour amounts to 18^. per 
day; water-cart horse, Ss ,; oil, Is. 6c?.; and coals, on an average, 
9^. 

If taking the average at 91 days per annum, we make an 
estimate for cost of plant, repairs, &c., somewhat similar to that 
in the last case, we shall arrive at the following results :—» 

Expenditure per Day. 

£. 8. d. 


Labour, including water-cart .110 

Coals .0 9 0 

Oil. ,016 

Wear and tear on original outlay, at 7-J per cent. .. 0 19 2i 

Interest at 5 per cent. .0 12 10 

Bepairs, calculated at 158?. Bs. per annum .. .. 1 14 9 


4 18 3i 

^ Thus the annual cost of steam cultivation amounts to 447?., 
giving 15s, 8d. an acre as the expense of each operation, and as we 
have in the catalogue not only ploughing and cultivation, but also 
clod-crushing and harrowing, it must be confessed that the opera¬ 
tions, though admirably done, have proved very costly. The 
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enormous charge for breakages, which adds so much to the work¬ 
ing expenses, must necessarily greatly influence the result. It will 
be seen from the above that the charge to tenants of 12s. a day 
for wear and tear, &c., is, as was said before, merely an acknow¬ 
ledgment. Notwithstanding this liberality on the part of Lord 
Zetland, we were surprised to learn that witii two exceptions the 
privilege was little appreciated, although after comparatively 
shallow horse-tvork, the results have been more marked than on 
the home^farm, and increased crops were in some cases clearly 
attributable to the influence of steam. 

Three horses out of the 11 originally kept have been dispensed 
with, and the account should be credited with their full cost, 
which on such land cannot be estimated at less than 150Z. 
a year.* We have still a balance of 297Z. a-year, as increased cost 
of steam over horses, and the question occurs, will the results 
justify this outlay? The produce does not appear to have been 
increased, the land is not drier than before, and we arrive at the 
conclusion that steam cultivation on Tofts farm has not been a 
profitable undertaking. 

We found two capital buildings provided for the tackle, in 
which it is all housed during winter, a certain extra charge is 
thus caused, of which we have taken no notice, but this outlay is 
undoubtedly economical, as the machineiy is protected from 
weather and its durability increased. The travelling-wheels 
of the engine originally only 14 inches wide, were found top 
Jiarrow for so heavy a soil, and are replaced by 20-inch wheels. 
Amongst the alterations we may enumerate a new clip-drum, 
new anchor, 3 gearing-wheels, and minor tackle. Great expense 
has been incurred from wear of ropes, which have been entirely 
renewed. On such tenacious soil, worked so deeply, ordinary 
tackle was found insufficient, and consequently implements of 
extra stoutness had been purchased. Thus the o-furrow plough- 
frame is a very powerful implement, which it would be almost 
impossible to break. This strengthening of parts is doubtless 
one principal reason of the diminished breakage of late, and 
tibiere is reason to hope that future results may prove more 
favourable, that gradually the heavy outlay may be considerably 
reduced, and in the long run the investment prove less unpro¬ 
fitable. 

No, 116. Proceeding towards Carlisle, we stopped at Fence 
Houses to visit Bowes Farm, the property of Lord Durham, at 


* Further than this it is only fair to assume that on this very strong land the 
horses, relieved from all the more exhausting labour, can be kept at a considerable 
saving; and therefore we may calculate a head on this score, which would 
swell the total sum on the credit side to 190Z. 
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Lambton, where, under the able management of Mr. Steward, 
his lordship’s agent, steam cultivation appears under more 
favourable circumstances. Until this winter the apparatus has 
consisted of Fowler’s 14-horse engine and anchor, with the 
4 and 2-furrow ploughs, 7-tined cultivator, and drag-harrow. 
Now the use of double-engines, with winding-drums, dispenses 
with the anchor; and, looking at past results and the favourable 
character of the land, we think that this change islikely to prove 
advantageous. The original purchase made in 1862 came to 
875Z., additional implements have since cost 170Z., making a 
total outlay of 1045Z. It is a proof of superior management diat 
no serious accidents have occurred, almost the only breakage on 
record being that of a driving-wheel. Repairs when necessary 
have been done by the engineers of the collieries, and the stitch- 
in-time principle” has no doubt often prevented more serious 
delays. These are advantages not generally enjoyed by the 
ordinary occupier; but we would urge on all the importance of 
securing as engineer a man who is a thorough mechanic, per¬ 
fectly acquainted with the mechanism of the apparatus, and 
capable of executing all minor repairs, even though considerably 
increased wages be necessary to secure such a man. 

The soil at Lambton is a strong loam on a clay subsoil, 
tolerably free from stones, overlying the coal-measures. The 
home-farm consists of 750 acres, of which about 400 are arable ; 
the apparatus is also employed on two outlying farms about 2 
miles from Lambton, which together contain as much more 
arable land. The fields are much cut up by the working of 
the collieries, and are not so symmetrical as is desirable for 
steam culture; they run about 15 acres and upwards; no 
alteration has been made in their size, and no new roads have 
been required. The quantity of work per day has varied, 
according to depth, from about 3 acres, at the greatest depth 
—13 inches—done by the 2-furrow plough, to 7 acres at 6 
to 7 inches. The cultivator (7-tined) has averaged about 10 
acres. The average time consumed in moving tackle is half-a-day; 
the labour required in addition to the ordinary staff being 2 men 
and 4 horses. The work of the engine has until lately been 
entirely confined to cultivating the soil, recently it has been em¬ 
ploy^ to drive a stone-breaking machine. No work has been done 
lOT hire, but in a few instances land has been worked for tenants, a 
liberality which is duly appreciated. The engineer fills up his time 
with carpenter’s work or repairing machinery. Mr. Steward has 
iiot found the drainage of strong soils improved, or the consump¬ 
tion of the root-crop on the land facilitated; it must be remem¬ 
bered, however, that very deep horse-culture was jpractised previous 
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to the introduction of steam. The crops generally are decidedly 
increased and improved, but no accurate information on this 
point was produced. The exception is in the case of clover, 
which is found uncertain and difficult to grow once in 5 years. 
This may arise either from too much of the subsoil being brought 
up or, as we incline to believe, from the mechanical condition 
being too loose. The clover after harvest is generally abundant 
and forward, but it dies away during winter and spring, and we 
should recommend folding over with sheep, and thus consoli¬ 
dating the surface, more especially as the headlands which are 
cultivated by horses, and more or less consolidated, generally, 
produce a good plant. No journal having been kept, we were 
unable to find out the number of days during which the steam is 
employed, and can only arrive at an approximate result by 
reference to the system of cropping and the average amount of 
work done per day. 

The land is farmed on the 5-course shift, seeds remaining 
down 2 years* Steam culture is now entirely confined to the 
fallow, for when, in some instances, the clovers were ploughed 
for oats experience proved that horse labour is more advantageous. 
We have then 160 acres of fallow. This receives a deep furrow 
in autumn, with either the common or the digging-breast, and is 
twice cultivated in spring, the drag-harrows, going a double¬ 
tine, between the cultivations. Assuming one-sixteenth of the 
area to be headlands which are worked by horses, we have the 
following results;— 

150 acres of deep ploughing or digging in autumn. 

300 „ cultivated in spring. 

300 „ dragged a double-tine. 

Calculating that 4 acres can be dug and 10 acres cultivated or 
double-dragged, we find the number of days during which steam 
is employed, including removals, averages 104. 

The expenses per day are as follows :— 

$, d. 

’“Labour.0 17 2 

Coals, at 8s. a ton .0 6 0 

Oil . ..0 16 

Wear and tear and interest on original outlay at 12i 

per cent. (1046L) .. ..15 1 

Repairs, estimated at 50L per annum, about .. .. 0 10 0 

2 19 9 


* Engineer, 38. 6d.; ploughman, 38,; anchor-man, 28. 8d.; 2 boys, at l8. 4d., 
28. 8d,; man with water, 28. -Jd.; horse, 38.; total, 178. 2d, 
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We thus arrive at an annual outlay of 310Z. 145. Against 
this we have the cost of 8 horses knocked off—14 horses now doing * 
the work of 22 before. Each pair of horses with their driver, on 
such land and with such deep ploughing, would cost lOOZ. per 
annum: consequently, for the above outlay, we have a saving of 
400Z. in horse labour, showing a balance in favour of steam of 
89Z. 6s. on outlay, independently of the many advantages apper¬ 
taining to steam culture on strong land. Tlie character of the 
operations we saw in progress, the excellent condition of the 
apparatus, and the evident signs of good management every¬ 
where visible, prepared us to anticipate a favourable result, 
which our figures, fairly representing the case, bear out. Im¬ 
provement of produce, ability to perform important operations at 
the proper season, are important items which may be variously 
estimated, but must be placed to the credit of the apparatus, and 
we may fairly conclude that we have in Lord Durham’s case 
evidence decidedly favourable to steam culture, and it only 
remains for us to point out the causes which have led to this 
success. Good management, on the part of the employer and 
the workmen, must occupy the first place; sufficient area to be 
worked to allow of a reduction of horse labour commensurate to 
the cost of the apparatus, should come second; and favourable 
conditions as to soil and surface complete the list. 

We would, in passing, call attention to a simple improvement 
in the engines, consisting of small conducting pipes from the 
steam-cocks of the cylinders, which convey the steam to the 
ground so that the driver’s sight is not obscured by a volume 
of steam, the noise of the rushing steam is much deadened, 
and the risk of frightening cattle, when on the road, materially 
diminished. 

No. 117. From Carlisle we proceeded to Baggrow, an off-shoot 
of the Maryport and Carlisle line, to inspect the operations of 
Mr. William Lawson on the Blennerhassett and Prior Hall 
Farms, comprising together some 460 acres, of which about 380 
are arable. Some idea of the variety of schemes entered upon 
by our courteous host may be gleaned from his circulars;— 

Steam Cultivation, Steam Thrashing, Flax Retting and Scutch¬ 
ing Mills, Nursery, Fruit and Vegetable Gardens,’ added to 
which he has a manufactory for artificial manure, a system of 
pumping liquid manure and distribution by hydrants, and interest 
in butchers’ shops at Carlisle and Newcastle. 

We first inspected the Prior Hall Farm, a useful tract of 
strongish land 140 acres in extent, of which 130 acres are arable. 
The soil, a deep gravelly loam with a yellow clay subsoil, is 
greatly benefited by lime, which is found and burnt on the 
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farm, and generally applied in small doses every 5 or C years. 
George Glassbrook, the bailiff, prefers slacking the lime in 
heaps rather than applying it hot out of the kiln on grass land, 
unless there is moss to burn up. A marked strengthening of the 
bones of young stock follows liming on grass, and the clovers 
are developed. There has been considerable outlay in buildings, 
drainage, and tibe construction of new roads traversing the farm 
at right angles to each other, which must be found very advan¬ 
tageous. Steam cultivation is chiefly confined to working the 
land for the root-crop, the stubble being ‘‘dug” or ploughed 
from 9 inches to a foot in depth; 3 to 4 acres being about an 
average day’s work. The drainage appears to have been improved 
and the crops increased, though, as Mr. Lawson commenced 
farming with steam, it is difficult to estimate these particular 
advantages. At present no horse labour has been saved, as we 
found six on the farm, quite enough to do the work. Very fine 
crops of cabbage are grown, and no expense in manuring is 
spared. Here, as in other places, we found good crops of swedes, 
half spoilt from exposure to late frosts. The climate is moist 
in such close proximity to Skiddaw, and possibly there might 
have been difficulties in storing at the right season, but, 
assuredly, it is an extravagant practice to keep roots out when 
they are ripe. After the stubbles are deeply ploughed or 
dug,” the surface is ridged by horse-ploughs and thus left all 
winter, then dragged down, and the steam cultivator worked 
across the winter furrow. Great improvements have been made, 
and although the outlay must have been considerable, there is 
a possibility of a rent being made. We cannot venture to 
say even as much as this for the Blennerhasset Farm, the 
principal scene of Mr. Lawson’s enterprise—about 4 miles off— 
containing 316 acres of land, 60 of which are pasture and 
gardens, and the rest useful arable but hilly and stony, and 
very ill adapted for steam culture. For such a limited area 
farm premises have been erected at a cost of 8000/., independent 
of expensive machinery and fittings. Besides the ordinary 
accommodation for a farm, we find buildings for making and 
storing artificial manure, a costly pumping apparatus, and large 
tanks for liquid manure worked either by steam or water. This 
liquid is collected from every source, and yet only dresses by 
pipes and hydrant about 25 acres of grass.* At the time of our 
visit the fluid was being projected by steam power—“Cain,” one 
of the 14-horse-power engines being employed at this work. 
There are also well made pits for retting flax, and a commodious 


* Besides 8 acres of garden-ground.—W, L. 
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building for the scutching-mills, bruiser, and seed-rolling ma¬ 
chinery. The work-people were here under the instruction 
of an Irishman, who spoke favourably of the quality of the 
fibre, greater length being the chief desideratum. It is pos¬ 
sible that under careful management the yearly growth of a 
few acres might be made to pay. The staff includes a chemist 
who, in a spacious laboratory, is supposed to fill up his time by 
making experiments and testing any point that requires elucida¬ 
tion. The farm buildings proper include a long shed fitted 
with slatted floors, and divided into pens for 5 sheep each. 
The animals appeared healthy and thriving. Under a large 
covered yard we have stables on one side, and the rest devoted 
to cattle, principally milch cows—also on a platform, which was 
rather too short for comfort. The labour to keep all these 
different departments going must be costly. As far as we can 
judge, the average weekly wages, including the steam-plough, 
amounts to 30/., and we fear it is often considerably more. It 
will be remembered- by many that Mr. Lawson advocates a co¬ 
operative system, and has declared his intention of giving the 
labourers 10 per cent, on his profits. No division has as yet 
been possible, although Mr. Lawson, as far as we could learn, 
is willing to calculate profit without charging rent, interest of 
money, &c. 

But our present business is with steam cultivation; Fowler’s 
tackle, consisting of 12-horse-power engine and anchor, 5-tine 
cultivator and 4-furrow plough, was purchased Feb. 2, 1862, 
at a cost of 820/. To this must be added, 7-tine grubber, 
70/., water-cart, 25/., total, 915/. Replacements, grubber, 50/., 
anchor, 49/., and ropes, 89/. 15^. Mr. Lawson has kindly enabled 
us to give an abstract of each year’s accounts, save the first, 
viz., from Feb. 2 to Dec. 31, 1862. We learn, however, that 
the loss then, as calculated by Mr. Lawson, was not less than 
200 /. 

Account for the Tear ending December 31, ISGS,** 


Dr. £. a. d. 

Towages. .55 6 3 

Repairs . 4716 8 

Oil and waste . 7 16 0 

Ch. £. g. ,l 

Scarifying 408i acres, at\,., , . 

7g.Sd .1 ® 

Ploughing 21 acres, at lOs. ' 10 10 0 
Harrowing 7 acres, at 3a, .. 1 1 0 

By balance .. .. 62 12 H 

Wear and tear at 7J perl ^ 

ceiit.on(915Z.) ® 

Interest at 5 per cent. .. 45 16 0 

£335 5 5 

£335 5 5 


* It will be observed that no coals are charged in this account: assuminfi 
them to have cost only 15Z., a colliery being near at hand, we have the sum ol 
$7£. on the wrong side. 
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Account for the Year ending December 31,1864. 


Db. 


Oil . 

Coals .. 

Extra horse labour for\ 

shifting.. 

Wear and tear at 7i per\ 
cent, on (958?.) .. 
Interest at 5 per cent. 


£. 

8. 

d. 

Cb. 

£. 

8, 

(2. 

129 

5 

8 

’•'Scarifying 405 acres. 


7 

6 

118 

3 10§ 

12s. .. .. 


14 

16 

14 

10 

0 

0 

Ploughing 21^ acres, 
10s. 1-ld . 

atj 

9 

0 


8 

0 

By balance ., 

., 130 12 

Oi 

68 12 

6 





45 

15 

0 





£399 

9 



£399 

9 

"oi 


Account for the Year endinst December 31. 1865. 


Db. £. 6. d. 

To wages and horse labour 166 6 7 

Bepairs . 64 3 10 

Oil and coals .25 18 9 

Injector . 26 5 0 

Wear and tear at 7* per\ cet lo « 

cent, on (9151.) .! ® 

Interest at 5 per cent. .. 45 15 0 


£397 1 8 


Cb. £. 8. d. 

Scarifying 512 acres .. .. 278 9 8 

Thrashing .. .. .. .. 12 19 0 

By balance .. .. 105 31 0 


£397 1 8 


It will be noticed that none of the above balances are made on 
the same plan. In the last we find a new item for water-cart 
horse, which spears to have been omitted from the previous 
calculations. Last year the clip-drum and anchor arrangement 
was abandoned for the double-engine and windlass system, 
Messrs. Fowler making the exchange on the payment of 800?. 
9^, 6rf. The value of the new machinery complete as supplied 
being about 1450/., credit was given for 650/. as the worth of the 
apparatus, which four years before had cost 915/. The actual 
depreciation, according to valuation, was thus 266/*, our theo¬ 
retical calculation being 274/, 10^. 


Account for the Year endiag December 31,1866. 


Db. 


£. 8. d. 


Cb. 


£. 8. d. 


Towages. 153 8 I 

Bepairs .115 13 11 

Oil and grease.44 10 7 

Coals. 39 4 7J 

Cotton waste. 2 2 6 

Kail way conveyance .. 60 17 2 

Sundries, lodgings, 6cc. .. 12 4 11^ 
Water-carthorse .. .. 14 16 0 

Wear and tear and inte-l 
rest on 14502. at I2jf per>181 0 0 
cent.. 


Scarifying 360 acres .. .. 
Ploughing 13J acres .. .. 

Thrashing.. 

Pumping liquid manure and 1 
grinding 74| days, at 25s./ 


188 9 0 
6 15 0 
10 3 6 

100 12 6 


Bybalance .. ..317 17 10 


£623 17 10 


£623 17 10 


* In this year a great advance is made in the charge for scarifying, and, as mueb 
of the land was worked twice over, we are inclined to regard Uie charge as too high $ 
about 9s. would be fairer, and at that rate the loss would be considerably increased, 

voii. III.— s. s. 2 0 , 
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Conclusions drawn from data so manifestly irregular cannot, 
of course, be perfectly accurate. Enough may be gathered to 
prove that up to the present time Mr. Lawson has thrown himself 
into steam culture rather as a pioneer in the path of enteiprise, 
willing to adventure something in the cause of progress, than as 
a farmer who has an eye to profit The nature of the land, both 
as being very hilly and full of awkward stones and the want of 
a greater area to act upon, will partly account for the unfavour¬ 
able result It should be mentioned, also, that the climate is 
very moist, the annual rainfall being about 38 to 40 inches. 

At Blennerhasset we met Mr. W. Norman, of High Clow, 
Aspatria, who has had Howard’s roundabout system for one year. 
His farm contains 630 acres of arable, mixed soil. He has cul¬ 
tivated for roots, and also, after roots, for corn: 220 acres were 
worked, averaging 5^ acres a day, including removals. The 
tackle consists of lO-horse-power (Clayton and Shuttleworth) 
engine, windlass, cultivator, and side-harrow—costing 550^ ; four 
horses have been put down. The engine is used largely for 
thrashing. The cost of working each day is : for labour, 135.; 
coals, 65.1 and oil, I 5 . 6<Z.—total, 19s. 6c?. The charge for wear 
and tear and interest cannot be so heavy as in any preceding 
case, so that Mr. Norman may probably make steam cultivation 
pay. We were assured that the land in winter lies drier than 
before: 

No. 118. From Blennerhasset to Silloth, by road, to inspect 
the results of Howard’s roundabout tackle on the farm of Messrs. 
Carrs, of Carlisle, who here occupy 414 acres, of which 390 are 
arable, besides 24 acres of sea-bank. The soil varies from 
a strong clay to rich loam on red sand. The tackle consists 
of lO-horse-power engine, windlass, and cultivator: 12 horses 
have been reduced to 8. Steam cultivation is entirely confined to 
the fallow-land; usual depth of cultivation, 8 to 12 inches. No 
work has been done this autumn, as it was impossible to cultivate 
on account of excessive moisture; and the question here, as 
elsewhere, arises—Should not a plough be regarded as one of the 
necessary items ? It is quite certain that, in all cases where a 
plough was employed, a good deal, if not all the autumn-work 
has been got over; whereas, in most cases where the cultivator 
only is kept, work was out of the question. The average quan¬ 
tity cultivated per day amounts to about 5 acres. 

The apparatus, consisting of a lO-horse-power engine by 
Clayton and Shuttleworth, with Howard’s cultivator, was pur¬ 
chased secondhand in the spring of 1864, at some reduction on 
cost price. No work had been done by it, however, and therefore 
for the purposes of this inquiry it will be as well to charge 650?. 
as the tot^ outlay. The subsequent repairs have been very 
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moderate, and are assessed at 6/. per annum. The fields are 
large, the surface perfectly flat, and if the drainage were better 
the land would answer admirably, as larger areas can be worked 
without a shift; 70 acres of fallow are worked generally 3 times 
over, or 210 acres in all in 42 days, the engine being employed 
an equal time thrashing, grinding, &c. The expenses per day 


can be easily calculated:— 

£. 5. d. 

Labour; 2 men, 3 lads, and 2 boys.0 12 0 

"Water-cart and horse .. .0 4 0 

Coals and oil .0 10 0 

Repairs, estimated at 102..04 9 

Wear and tear on 4002.* at 7-a per cent.0 14 34 

Interest at 5 per cent. 0 9 64 


Daily cost.. .. .. 2 14 64 


-—10^, 10|d. an acre for each operation, and an annual expense of 
1142. IO 5 . 9d., against which we have the saving of 4 horses at 452. 
each—leaving a balance in favour of steam of 552. 85 . 4d. The 
shepherd, who showed us the farm in the absence of the tenant, 
considers that in dry weather it would be practicable to scarify 
for corn after roots fed off; but, as a rule, horse-ploughing is 
preferable. Clover appears to come thicker and the grasses grow 
more vigorously after steam culture, whilst the surface dries more 
rapidly than formerly, in consequence of increased depth. The 
land is fertile, very heavily stocked, great crops result, and the 
whole appearance was like paying rent, 

‘ No. 119. From Carlisle we proceeded to Liverpool, calling on 
the road at Kirkby There, to pay the Messrs. Nicholson a flying 
visit. We could have wished for more than a scanty two hours> 
for this interesting case of steam as an auxiliary to horses. 
However, thanks to. the kindness and excellent arrangements of 
our hosts, we were enabled to take rather more than a birdVeye 
view of one of the best-managed enterprises we have seen. Situ¬ 
ated on rising ground, 350 feet above the sea, and lying between 
the Crossfells (whose snow-covered sides stood out in bold relief) 
and the lesser range's of the lake district, this holding presents 
difficulties of climate which are successfully combated ; and any 
deficiency on this score is amply compensated for by the fertility 
of the soil, which may be described as a rich clay loam on the 
new red sandstone, interspersed with boulder-stones evidently 
brought down from the neighbouring mountains. The subsoil is 
generally strong clay with occasional beds of gypsum, which are 
worked both as a manure for clover and also for commercial pur¬ 
poses. The Messrs. Nicholson occupy two adjacent farms—one 
the property of Lord Lonsdale, the other partly their own land 


* Deduotlug half cost of eugme. 


2 0 2 
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—in all 780 acres. The former was entered upon six years 
since, and was at that time in a very neglected state. A field 
was pointed out where a great crop of wheat—some 60 bushels 
per acre—had been reaped last harvest, which on entry was in 
such a poor state that the landlord would only charge for seed 
and cost of sowing. The whole farm has been drained under 
Mr. Parke’s superintendence, and the old story holds good—the 
pipes are far too small. Some 18 acres of bog-land have been 
reclaimed by the tenants, and an excellent*job made of it, and 
very complete farm-buildings erected ; the haulage having been 
entirely done by the tenant Besides all this Messrs. Nicholson 
trade in gypsum, which is ground and led to the railway and other 
places. All this explains the reason why draft horses have not 
been put down to any considerable extent. 

It is always interesting to inspect improvements so evidently 
profitable as those at Kirkby There. Without disparaging the 
exertions of those amateurs who often lay out largely for the 
benefit of the less affluent, we cannot but avow the conclusion 
that such a farm as this must do better service to the progress 
of steam culture than any amount of eccentric and often wasteful 
expenditure. The practical farmer (whose interests the Royal 
Agricultural Society must ever have in view) will be satisfied 
by a visit to Westmoreland that steam culture, in the hands of an 
intelligent man, may prove a good investment. Mr. J. Nichol¬ 
son, being one of the Inspection Committee, had not filled up 
any schedule, and was not prepared with figures, our report is 
therefore shorn of statistics. Still we trust sufficient has been 
gathered to indicate the result^ and we have only to add that as 
practical men we express great satisfaction at all we saw. 

Messrs. Nicholson invested in Howard’s tackle in May, 1863, 
to be worked by an 8-horse-power engine (Clayton and Shuttle- 
worth), which they already used for thrashing, &c. The tackle 
consists of windlass, cultivator, and drag-harrows. 

The total cost, including lie engine, may be put at 610Z. 
The repairs have been trifling, and chiefly done at home; the 
engineer, filling up his time as farm-blacksmith, looks after 
little failings. No rope has pet been renewed. 

Hitherto cultivation or grubbing only has been attempted; but 
the^ experience of last autumn, which was too wet for such ope¬ 
rations, has shown the desirability of adding a 3-furrow plough; 
and it^ is under consideration to make this addition, and at the 
same time to get more power, and probably introduce a 12-horse- 
power traction-engine. The 5-course rotation is adhered to with 
slight deviations, seeds being grazed for 2 years. There are 500 
acres of arable land, consequently 100 acres of fallow crop, jfbr 
which alme steam cultivation is employed. Here, again, we find 
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experience pointing out the portion of the course for which 
steam culture is most suitable; the deep grubbing once in a 
course being found sufBcient, it practically assumes the charac¬ 
ter of an auxiliary and relief to horse-labour in the heaviest 
operations. The fields are neither rectangular nor sizable, vary¬ 
ing from 10 to 50 acres, and are more or less undulating. The 
climate is very moist, and hence Messrs. Nicholson considered 
that a stationary engine working a windlass would prove more 
suitable than the traction principle. Originally the farm was 
much more subdivided; miles of fences have been grubbed. 
We have alluded to the boulder-stones; these are removed before 
the steam-tackle is worked, the ploughmen sticking up sticks 
where they exist; men follow and get them up. 

The labour consists of 

An engineer, who is also favmsmith . 3s. a daj”. 

Men at windlass, cultivator and anchors, 4 at 2s. 6d. .. 10s. „ 

Porter-boys, 2 at Is. 2s. „ 

Half-time water-cart, say . .. .. 3s. „ 


18s. „ 

At the present time 6 pairs of very fine horses are kept. 
Messrs, Nicholson consider that the cultivator relieves the farm 
of 3 pairs of horses; but, for reasons detailed, this is rather an 
approximate estimate than an actual result The ordinary opera¬ 
tions on the fallows are as follows:—Autumn and spring grab¬ 
bings ; the drag-harrows being worked a double-tine before and 
after the spring cultivation; estimating the dragging as equal to 
one cultivation, we have 400 acres worked; a very moderate 
estimate. This, at an average of 5 acres a day, gives us 80 days 
as the time at work. The engine does all ihe thrashing, chaff 
cutting, sawing, &c. Upon these imperfect data we may venture 
to make a calculation.* 


Cost •per Day. 


s, d. 

Labour .. .. .18 0 

Goals and oil . .. 7 0 

Repairs . 4 0 

t ■ Til < t 1 T m __1- Ck rt 


tWear and tear and interest on 4001^., at 12} per cent. 12 6 


£2 16 

Or per acre, 8s, 3Jd.; very reasonable for such work; and if 
6 horses are really saved we should find a handsome balance in 
favour of steam merely as to first cost. Now let us see as to 

* Messrs. Nicholson state that the averageqnantity of work per 10 hours varies 
from 6 acres twice over to 8 acres once in a pkoe, and with the harrows 15 to 
20 acres have been accomplished. 

t 1102. is deducted from outlay for value of engine for other purposes than steam 
cultivation. 
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results. Messrs. Nicholson, having so recently drained, cannot 
speak positively of the effect on drainage; they find, however, 
that the succeeding operations by horses are decidedly light¬ 
ened—an evidence of a deeper soil and more even bottom. Roots 
can now be fed off more easily for two reasons: no horse-treading 
to cause a pan, and the whole surface is moved, which is not the 
case with horses. We quote Mr. J. Nicholson’s reply as to 
increase of produce,—Yes, no doubt of it.” The clover-seeds 
are decidedly more certain, and the produce increased. We saw 
a remarkably promising show of seeds. With a 3-furrow plough 
and a more powerful engine—extra outlay which the success of 
the past fully justifies—Messrs. Nicholson’s steam culture will be 
more valuable than it has proved as yet. We may add that 
Mr. J. Nicholson was loud in his praises of the drag-harrow, 
with its chisel-pointed tines, and we can readily believe that to 
follow the grubber it will prove a very valuable implement. 

No. 120. The farm of Mr. R. Neil son, of Halewood, near Liver¬ 
pool, was next visited. Unfortunately Mr. Neilson was from home, 
and our information was principally extracted from the bailiff. 
Fowler’s tackle, consisting of 12-horse-power engine, and anchor, 
&c., 4-furrow plough and cultivator combined, implement^frame 
for harrows, &c., was purchased September, 1863, costing about 
1000/. The farm contains 300 acres, all arable. The soil is a 
strong clay-loam, on the new red sandstone; the land perfectly 
level, and admirably suited for steam, the fields being now large 
and rectangular: a strip of gravel, about 2 feet wide, has been 
put along the upper side of the top headland for the ofi-wheel of 
the engine to run on; and in another case a pathway crossing a 
field has been widened into an engine-way, the implements being 
made to work on either side by shifting the anchor. Mr, Neilson 
does nearly all his operations by steam-power, and we were 
informed that the result was satisfactory. Much ingenuity has 
been exercised in adapting the tackle to so many purposes. The 
ropes, instead of being coiled under the clip-drum, are carried 
from field to field on a double reel, mounted on wheels; the 
cost of this was 15Z. The rope pays out as the frame travels, by 
merely fixing the end of the rope at the starting-point; this is 
a great improvement over the ordinary plan of having to pull it 
all across a heavy field by horses. 

The Implement’fmmje carries a variety of different implements, 
according to the nature of the case. Thus it may be used for 
dragging only, for Crosskill-rolling, for drilling and harrowing 
both before and behind the drill; or, as is more commonly 
the case, the implements can be so arranged as to break down, 
harrow, drill, and cover, at one operation. This is very inge¬ 
nious, and, on such a perfectly level farm, practicable. We have 
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the drag-harrows attached to transverse bodkins fore and aft, 
working on the near side; the drill on two wheels with a double 
set of coulters on the off side, kept firm by being attached to the 
bodkins, and incapable of any direction but that of the frame; 
before and after the drill is a light harrow, whilst a small grub¬ 
ber, which is changed to either end of the frame, obliterates the 
wheel-marks of the frame-carriage. The depth of the coulters 
is regulated by weights. The wheat so drilled had a yellow look, 
attributable partly to the season. The drills were generally well 
filled, but frequently ran into each other; an unavoidable result 
even on this perfectly level surface, owing to the impossibility of 
keeping the implement-frame perfectly straight; in an undu¬ 
lating country such operations would be impracticable. Could 
the drill be steered independently by a fore-carriage and lever 
this difficulty might be obviated; and it has been suggested that 
a broadcast-distributor might be introduced in place of the drill. 
We understand Mr. Neilson expects to make an improvement in 
the operation by the use of a marker. We were informed that 10 
or 12 acres a day was a fair day’s work. The advantage would 
be not in reduction of cost, but in keeping the horses off heavy 
land. Besides the implements named, heavier drags are em¬ 
ployed, which are worked first when the land is too rough for 
completion at once. The only work that horses must do consists 
in ploughing the headlands, drilling the root^crqps^ and horse- 
hoeing the same. The roots are removed, and manure can be 
got on by a portable railway. In the former operation 12 yards 
are cleaned at once, the roots being thrown inwards on either 
hand; i. e., 6 yards each way; the railway being laid down, 
work commences from the far-end, and, as fast as the ground is 
cleared, a man and boy remove the rails, as soon as done with, to 
the next line, and thus very little time is lost in shifting. All the 
produce is carted to Liverpool, and manure brought back; and 
when extra work is to be done, horses are procured at Liverpool. 
As a rule, 8 horses are kept, instead of 18 to 20 as formerly at busy 
times. Without knowing the mi:tent to which extra horses are 
employed it would be impossible to make any calculation as to 
the monetary result On such land the being able to cultivate 
deeply and efficiently, in seasons even the most unfavourable, must 
be a great advantage. Having carefully inspected the farm, we are 
bound to say that the fallows were well ploughed, and the grass¬ 
land fairly turned down for oats—^not of course so regularly as if 
horse-ploughed, but sufficiently so to allow of a good seed-bed. 
The farm was formerly worked on the 4-course shift, now it is 
principally on the 5-course, mangolds and turnips being followed 
by potatoes and beans. The operations commonly performed 
may be thus described:— 
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Roots ,—One deep ploughing in autumn, 10 to 12 inches, 4 to 5 
acres a day. One cultivation with the same implement, having 
tines in place of skifes. These tines are so arranged that, by- 
having 4 extra brackets, they cover the wheel-tracks; on the 
furrow-side a small frame is bolted on, which allows of the tines 
coming out beyond the wheel; this appears to be a practical 
measure, and we are surprised that it is not more common. We 
were assured that the alteration from plough to cultivator can be 
effected in a couple of hours. The remaining operations consist 
in twice dragging or once cultivating, the cost being rather in 
favour of the drag. Manure is always applied in autumn, about 
15 tons per acre, besides artificial manure costing 2/. per acre on 
roots, and 30s. on com and grass. If roots come again in the 
second year similar operations would be required; but whether 
this is the regular system, or only an occasional introduction, 
we did not learn. 

Wheat follows roots. The land ploughed 6 inches deep, and 
the seed drilled by one operation, as described above, in the 
spring, Crosskill rolled, 15 to 16 acres a day. 

The Seeds are ploughed for oats, as light as may be, about 
8 acres a day, then harrowed and drilled at one operation. 

In addition to the above, on an average about 50 acres annually 
are done for hire. The digging-breasts were used during the 
first year, but not found so satisfactory as the mould-boards. For 
stubble-ploughing broad mould-boards—from a pattern made on 
tile farm, much deeper than the American—are used, and very deep 
cultivation is carried out, thus with 3 furrows instead of 4, 14 
inches broad by 10 deep, and with 2 furrows, 18 inches by 12 deep. 
Occasionally in preparing for roots the Norwegian harrow is used, 
occupying the same place under the implement frame and attached 
in the same manner as the drill. It is greatly to be regretted 
that no accurate accounts were fortHcoming, and no information 
given, by which we could arrive at conclusions as to the profit¬ 
able nature of these operations which have been so successfully 
performed. We learn that breakages were frequent during the 
first year, and we could hardly expect that the various novel¬ 
ties could be made to work without some failures at first. Still, 
here is a great fact—300 acres of strong land worked without 
horse-pressure. Does it pay? are the crops increased? and to 
what extent? Is the amount paid in labour greater than before? 
That the work can be done under difficulties that have put a 
complete stop to mere cultivating apparatus is proved by us. 

There were other points besides steam cultivation that in- 
terested us at Halewood. We saw immense heaps of mangolds and 
swedes stored without straw, except a handful just along the ridge. 
The width of one stack was 6 yards at base, and the height to top 
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of ridge the same; and yet, notwithstanding the frost, they were 
perfectly sound. In the case of mangolds, the long red, with 
their leaves on, were selected to form the sloping outside, and. 
were very carefully built up with a facing of leaves. The interior 
of the heap consisted of topped roots.^ The secret of success 
was, doubtless, the exposure to the air preventing fermentation. 
The corn and hay-stacks are all secured under Dutch barns, 
cheaply constructed; consisting of four oak-posts well stayed, 
carrying a light wooden roof, capable of being shifted according 
to the quantity of stuff underneath—a covering 8 yards by 5 
yards, and 8 yards high, costs 20Z. 

No. 121. From Mr. Neilson’s we made our way to Green Bank 
Farm, Toxteth Park, where we had an interview with a Mr. Hor- 
rocks, who, with his brother, on some 260 acres of variable land, 
chiefly light, in two occupations, has worked Howard’s tackle, 
consisting of a 12-horse-power traction-engine by Roby, grubber, 
with harrow and 3-furrow plough, since October, 1863, and 
spoke with enthusiasm of the results. The cost of the whole 
apparatus was 7007. The only addition has been 300 yards of 
rope, not because the original ropes were worn out, but because 
greater length was desirable. No account of repairs has been 
kept, but they have been inconsiderable. The fuel consumed is 
about half a ton daily. The average work is 5 acres of plough¬ 
ing, and 6 of grubbing. The greatest depth 9 to 10 inches. 
Seven hands are employed, at a cost of about 17^, 6rf. a day; 5 
horses have been put down on the two farms; and we thus judge 
that in this case, although the acreage is too small to allow of 
very decided results, no loss has been sustained. 

No journal being kept, it is impossible to arrive at accurate 
facts, but Mr. Horrocks is perfectly satisfied with what has been 
done, and has found the drainage decidedly improve. The crops 
have increased considerably. He considers the steam-plough 
suitable for all operations, and prefers the ^^round-about” to 
direct traction, inasmuch as work can be commenced sooner 
after rain. Last autumn Howard’s tackle was ploughing whilst 
Fowler’s was idle, on account of the difiiculty of travelling the 
engine. 

From Liverpool we proceeded into Shropshire, to inquire into 
the results of two steam cultivation companies using Fowler and 
Howard’s systems. 

No. 122. The Whitchurch Steam Cultivation Company^ Mr. R. 
T. Smith, Manager, arose from a few landlords combining to 
purchase Fowler’s double engines (14-horse power), and apparatus, 

* The bulbs are stored with all the roots attached and whatever soil adheres to 
them, if cleaned they would begin to dry and decay earlier in spring. The same 

cvc+nm will nncwAv witli N 
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in the autumn of 1863. Their district embraces an area of some 
15 miles’ radius from Whitchurch, and includes land in Flint¬ 
shire, Cheshire, and the north-west of Shropshire. The farms 
are principally of a dairy character. The proportion of arable 
land is small, and the distance travelled considerable. The Com¬ 
pany have power to raise 3000/., in 300 shares of 10/, each. Up 
to the present date only 1720/. has been called up, which repre¬ 
sents the sum required for the original purchase and expenses 
in forming the Company. The tackle consists of 

£. s. d , 

214-horse power engines, with winding-gear complete 1190 0 0 


Pressure gauges and safety valves, &o. 18 10 0 

14rfurrow plough. .. 80 0 0 

17-tine cultivator.. .. ........ 60 0 0 

10 small rope-porters . 10 0 0 

800 yards of i-incli steel rope . 84 0 0 

Extra wearing parts, shares. .. 10 7 9 

"Watei^rt and headland rope .. ., .. 30 17 0 

4 framed harrow, complete .. .« . 50 0 0 

1 travelling van, carrying vice and stove, &c. 39 15 0 

Carriage from Leeds .. 35 8 6 


1608 13 3 


Operations commenced March 1, 1864. Between this date 
and the end of the year the following work was accomplished;— 




Sm dm 

£. S. dm 

560i acres cultivated, average price, 9 li .. 

.. 321 15 9 

681 „ dug 

99 

16 6i .. 

.. 48 12 4i 

26i „ ploughed 

99 

12 3^ .. 

.. 16 2 10 

22 „ harrowed 

99 

5 6.. 

6 10 

eeii 
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i 1865 we find— 






Sm dm 

£, S. dm 

642 acres cultivated. 

average price, 12 1} .. 

.. 329 2 0 

13 „ dug 

99 

12 6i .. 

8 2 6 

44 „ harrowed 

99 

3 0.. 

6 12 0 

*599 



343 16 6 


In 1866, notwithstanding the unfavourable season— 


S » dm 

293i acres were cultivated, averaging 11 7§ 


8Si 

6 
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ploughed 

harrowed 


17 5f 
6 0 


£. S . dm 

170 16 9 
77 8 0 
1 16 0 

250 0 9 


The work in 1866 occupied 79 days, many of which were 
much broken by the weather, smaU fields and frequent moves. 
Thus the u,verage per day does not reach quite 6 acres, although 
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the great bulk was mltivatedP The unfavourable character of 
the land may be judged of from these facts:— 

The Company provide four hands, viz.: two engine-drivers, 
ploughman, and foreman—the business of the latter being to 
superintend the work, see that all is in order, and lend a hand 
where required. The hirer finds hands to move porters (usually 
one), and leads coals and water. The Company’s men receive 
11. a week whilst the machinery is out. The foreman gets Is. 
a week extra. Whether at work or standing still these wages are 
paid during the working season; at other times, viz., from end 
of May to commencement of September, and during about three 
months in winter, the men find work for themselves and are 
not paid by the Company. 

Mr. Smith, the Manager, has introduced a travelling ■ van, 
which combines a kitchen for the men to cook, eat, and occa¬ 
sionally sleep in, and a travelling workshop (in case of repairs 
being needed), with duplicates of wearing parts. This appears a 
very convenient and sensible addition, and has, we hear, been 
copied elsewhere. 

We give the balance-sheets for each year. The first account 
is made up to December, 1864. The total number of shares 
issued is 172, making the paid-up capital 17207. 


Dr. 

To 172 shares 


Capital Accoujstt, 1864. 


£. Ca. £. 8. d. 

1720 By amoants paid for tackle 1483 14 9 
,, carriage of ditto .. •« 35 3 6 

,, solicitor, stamps, fees, 3ec. 65 7 II 
,, seal, chest, jack, &c. ,, 21 4 3 

,, Messrs, Fowler’s harrows 50 0 0 
,, large van, tools, &c. .. 39 15 0 

,, Fowler’s men and ex-\ ij o 0 

,, printing . 2 8 0 

,, carriage of harrows .. 2 5 8 

Balance .... 3 0 ii 


£1720 


£1720 0 0 


WoBKiNo Account, 


De. 

To cash received for fieldl 
work up to Dec. 80, 1864/ 


£. 8. d. 
372 15 10 


Ob. £. 8i d. 

Bj wages. 123 3 8 

,, bonus to men .... 4 0 0 

,, auditors for registra-l g 

tion, &c« ../ 

,, printing . 1 15 0 

,, management, &C. .. 50 0 0 

,, repairs and oil .. .. 65 15 9 

,, by dividend, at per cent. 83 14 9 


Balance .. .. 38 12 10 


£372 15 10 


£372 1.5 10 
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AmU, 

£. 5. cZ, 

By balance brought down 38 12 10 
,, book debts to this date 31 18 0 
,, one pair driving-wheels 1 

and sundry wearing! « n 
parts paid for but notf ® 
used .J 


£88 10 10 

But the affairs of the Company do not stand as well as tiie 
balance-sheet and respectable dividend would suggest One 
important item on the debtor side has been forgotten, viz. depre-- 
datim. We should have had a reserve-fund to provide for a new 
set of tackle when the present apparatus is worn out, as assuredly 
it will wear out in due course. Not less than lOZ. per cent, on 
tackle knocked about so much, would suffice, and this would 
about swallow up dividend, balance, and book debts; so that in 
reality the affairs of the Company at the end of their first year 
are square, with a small working balance to carry forward— 
a result which, considering the difficulties to be overcome, is 
satisfactory, and gives confidence for the future. 


LuihUities. 

None. 


Second Yearns Statement up to December 31, 1865. 

Capitai* Acootjnt. 


Bb. 


£. fi. d. 


Ob. 


£. s, d. 


To balance in hand, Dec. 31, \ , 

1864 ./ 3 0 11 

Balance.2 1 10 


By Messrs. Howard’s rope-\ oak 

porters. 

,, stove and pipe, &c., fori ^ ^ . 
van.I 1 10 4 


£5 2 9 


£5 2 9 


WoEKisro Account. 


£. s. d. 


To balance in hand Dec, 31, 

1864 . 

,, cash received for held 
work up to Dec. 30,1865 


I 38 IS 10 
}320 17 0 


By wages .. 

,, printing, &c. 

,, coals .. 

,, management, &c. 
,, repairs, oil, &c. 

,, solicitors, &c. 

,, bank commission 
,, dividend paid 
Balance 


£, «. d. 
134 3 6 
2 8 6 
4 9 3 
50 0 0 
43 8 3 
3 19 2 
2 1 7 
85 10 0 
33 9 7 


£359 9 10 ! 
LiaUlities, i 


£359 9 10 


None. 


, £. «. d. 

By balance brought down ..33 9 7 
,, book debts to this date 48 3 9 
,, driving-wheels and sundry) 

wearing parts paid for >20 0 0 
but not used.I 


£96 13 4 
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The accounts for 1866 not having been audited, we are unable 
to present our readers with the exact results, but the following 
is a close approximation. 

Third Yearns Statement up to December 81, 1866. 

WoEKiNo Account. 

Or. a s. d, 

Byvrages, &c.. 60 0 0 

,, repairs, including newl r o 0 

sheets for engines .. / 

,, pump and hose, vater-\ 7^0 
cart . j/uu 

,,new tires and brass| 

bushes to fore-wheels ■ 22 0 0 
of both engines .. . •) 

,, cultivator-tines .. .. 12 0 0 

,,oil, &;c. 16 0 0 

,, management .. .. 50 0 0 

Balance .. .. 110 10 4 

£283 10 4 

Presuming that the above figures fairly represent the working 
account for 1866 (the account for wages appears to us small, 
considering the weather, and comparing it with the outlay in 
previous years—and we therefore think it must be under¬ 
estimated) we have, as the result of three years’ work, the sum 
of 279/. 16,?. Id, paid away partly in dividends, and as balance 
in hand, to put against depreciation, which at 10 per cent, 
amounts to about 482/. 12s. The financial operations of the 
Company have not, therefore, been hitherto successful. We are 
now stating the case at its worst: it is probable that the forth¬ 
coming accounts will show assets for book-debts, apparatus 
charged but not used, &c., and these items may reduce the sum 
to about 400/. In pointing out these facts we have no wish to 
discourage the promoters of this really useful enterprise—diffi¬ 
culties at the start have now been overcome, and it is quite 
possible, with favourable seasons, to make up lost ground, and 
to yet show the public that a Steam Cultivation Company may, 
under good management, prove successful even under adverse 
conditions. It is encouraging to know that the prejudice 
against steam cultivation which was commonly felt by occupiers 
in the district, when the Company commenced operations, has 
entirely disappeared. During the first season the work was 
chiefly done for landed proprietors. At the present time 
about 60 names are on the books. Arriving in Whitchurch 
on a market-day, we were fortunate in being able to discuss 
the subject with some half score supporters of the Com¬ 
pany, only two of whom were shareholders, and the testimony 


Dr. £. s. d. 

To balance in hand Dec. SI,) «« n >7 
1866 .; 33 9 7 

,, cash received for field! ^ 

■workup to Dec,Sl, 1866/'^°^ ^ 


£283 10 4 
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as to results was most satisfactory; naturally the most stub¬ 
born field in each occupation would be selected for the steam- 
plough, and the effects on drainage appear to have been very 
decided. In one case (strong land on a marl subsoil) the land 
though undrained had become very much drier, so much so 
that further drainage appeared unnecessary. With regard to 
cost, the general opinion was that the work could not have 
been done cheaper by horses, and there could be no comparison 
as to quality. All agree in considering the special value of 
steam culture is on the land intended for fallow-crops. The 
deep stirring 10 to 12 or 14 inches, once in a course, being 
sufficient to let in the air. Most of the occupations of arable, 
often under 100 acres, were too small to allow of a reduction 
in the horses kept, but the strain on them was much relieved, 
and the work forwarded. In one instance some 50 to 60 acres 
have been done annually; here 2 horses have been reduced. 
At the time of our visit work had not commenced, but orders 
were pouring in on every side, the promise of a favourable 
season. The arrangement as to work is simple and satis¬ 
factory: the country is mapped out into districts, according 
to roads, &c., and the occupation nearest Whitchurch is the 
first taken. The work generally extends from the beginning 
of February to end of May, and from early in September to 
beginning of December, and with fair weather 1000 acres ought 
to be worked during those periods. One occupier, a Mr. Raven- 
shaw, stated that steam culture enabled him to grow good crops 
of turnips where it was impossible before. Enough has been 
stated to prove that the Company is well established in the 
district, and that there is no fear of lack of custom ; it is grati¬ 
fying also to reflect that steam cultivation could only be brought 
to bear in these farms by means of such a company. 

No. 123. The Market Drayton Steam Cultivation Company, 
Limited.—^The apparent success at Whitchurch stimulated the 
proprietors in the neighbourhood of Market Drayton to do like¬ 
wise ; accordingly a company was formed in the summer of 1865, 
for the purpose of working Howard’s double-engines, Mr, A. 
Gower being appointed manager. The peculiarity in these 
engines consists in the boilers being placed at right angles to the 
travel ling-frame; the latter running on three wheels, the front 
one being in the centre, and each engine being furnished with a 
winding-drum at either end, to allow of roundabout or direct 
traction; moreover, by this arrangement the novel plan of working 
two implements at the same time, but independently of each 
other, as shown at the last Smithfield Meeting, can be carried out. 

The tackle was purchased August 25th, 1865, or rather the first 
instalment arrived at that date, and the roundabout system was 
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employed that year. The amount of apparatus will be seen from 


the following list:— £. d. 

2 engines, rope and cultivator.. 1302 10 0 

1 plough, complete. 84 0 0 

Lamps, anchors, snatoh-hlooks, rope-porters, &c. .. 65 4 6 

Water-cart, 21Z., house on wheels, 452. .. 66 0 0 

Duplicates. 72 10 8 


1590 5 2 


The advantage of being able to use either the direct or round¬ 
about systems is twofold. The latter can be set to work earlier 
in spring, when the headlands are not sufficiently dry to carry 
the engines, and in the event of an accident to one engine work 
need not stop entirely. A capital of 3000?. in 10?. shares was 
subscribed, of which 1700?. has been called up. The soil is 
mostly strong, and the fields vary very much, and are not 
generally well adapted for steam. Up to the present time the 
journal presents us with a melancholy chapter of accidents— 
principally in consequence of repeated breakings of the coiling- 
screws attached to, and working the windlasses, and the clutches 
connected with the road-gear; and it is quite evident, from a 
careful study of the facts, that these portions of the apparatus 
were defective in construction. They are now materially altered 
and strengthened. Unfortunately the failure of last season has 
prejudiced the farmers against the apparatus, and a long 
period must elapse before such lee-way can be made up. 
The arrangements as to labour are very similar to those at 
Whitchurch- Mr. Gower thinks the engines would move better 
and not stick fast so much if running on four wheels instead of 
three. The boilers being transverse appear to* advantage on billy 
land. When the apparatus first started there was plenty of work 
to do; but farmers got tired of waiting, and set to work with 
liheir horses, and last year the wet season together with tbe 
cattle plague much influenced the demand. No accounts have 
as yet been published; but the following abstract conveys some 
idea of the present condition of the Market Drayton Steam Cul¬ 
tivation Company, Limited:— 


Working Account from September 1, 1865, to February 1,1867. 


Dr. £. 9, d. 

To cash for 346 acres n n 

vated.® ® 

,, 96 acres ploughed .. 52 16 0 

Balance representing loss 180 11 6 


Cr« £. a. d. 

By wages.. ,. 145 4 0 

,, oil and cotton-waste .. 14 13 0 

,, wearing parts .. .. 10 0 0 

,, other repairs.22 15 6 

>, coals . 2 10 0 

,, manager's salary, at 40/.1 go 0 0 

a y ear .. «. 

,, sundries and carriage .. 15 0 

,, depreciation at 10 perl, a « 

<!eat.,s»y .. ° 9 


£406 7 6 


£406 7 « 
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For tlie reasons touched on, we cannot consider this case as 
affording fair experience of steam cultivation by the aid of a 
Limited Liability Company. 

No. 124. Lord Hatherton’s home-farm at Teddesley, near 
Stafford, contains 400 acres of light land, sand, gravel, and peat. 
He uses Smith’s tackle driven by an 8-horse-power engine made by 
Massey of Newport. The apparatus was purchased in the spring 
of 1857, consequently it has been at work for 10 years. 2 cul¬ 
tivators, one with 3, the other 5 tines, are employed. 3 ropes have 
been supplied; 1400 yards of iron-wire rope first' sent soon 
wore out, as the friction from the sand and stones is consider¬ 
able. 2 steel ropes of 1000 yards each have been added, and, at 
the present time, the ropes are much worn, though equal, with 
care, to another year’s work. The original cost of* the appa¬ 
ratus is not known, but we may fairly estimate it at about 500/. 
The land is level, the fields rectangular and generally large, 
varying from 15 to 50 acres. The water-supply particularly 
good, so much so that there is very little deposit in the tubes, 
and the circumstances are generally very favourable to success, 
the principal obstructions occurring from numerous trees which 
dot the surface of the arable land and cause considerable delay. 
Owing to the light nature of the soil, accidents are almost un¬ 
known, and wear and tear reduced to a minimum, which may be 
gathered from the fact that, after IQ years’ use, the whole plant was 
valued last spring at over 200/. and, according to the figures 
which we append, it will be seen that the apparatus has already 
paid for itself. The 4-course rotation is adopted, and steam 
culture entirely confined to the fallow crop. The ordinary 
operations consist of a double grubbing in the autumn, first with 
the 3-tined implement, and afterwards, at right angles, with the 
wider tool. These operations are not generally very deep, the 
object being to remove the couch grass to which this land is very 
subject. The land is then horse-ploughed and left for the 
winter. In spring it is twice worked with the larger implement, 
and before ridging receives a final and deeper stirring with the 
smaller cultivator. This gives us 500 acres as the- average 
annual work. The quantity of work done per day of 10 hours, 
as well as we could judge, was 5 acres with the 3-tined and 7 
acres with the 5-tined implement, and the cost, according to the 
subjoined statement (see Expenditure per Day on next page), varies 
from 7^. to 5s. 7^d. an acre. 

The annual cost of the steam cultivation amounts to about 
167/., and we are informed that 6 horses have been taken off: 
assuming that the latter, with attendants, ?would average on this 
light land 45/. per head, we have a balance of 103/. in favour of 
steam. This is a highly satisfactory result, as we have to credit 
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the account with the great advantage of expedition in operations, 
and the greater certainty of the root-crop, attributable to the 
more moist condition of land cultivated instead of ploughed. 
This fact has been particularly noticeable. With regard to the, 
wear of the rope it will be seen that the total cost amounts to 
148Z.'; supposing 5000 acres have been cultivated and the ropes 
are now worn out, the cost per acre has reached 7rf.—a fair 
average result. 

Expenditure p&r Bay, .. 

£. s, d. 


Labour (5 men and 2 boys) .. . 

Water-cart. 

Coals, 8 cwts. (at 7s, per ton and leading) 

Oil., 

Wear and tear and interest, at 12^ per cent, on 350?.,* 

calculated on 85 days . 

llepairs and rope, 25?. per annumf. 


0 14 6 
0 4 0 
0 4 0 
0 0 7i 

0 10 3 -^ 
0 5 lOh 


. 1 19 3i 

We inspected the farm and were much pleased with the 
general appearance of the land and the economical management 
apparent—confirmed by an inspection of the accounts which are 
very accurately kept. A fair rent is charged for the farm, and, 
as a rule, a good percentage has been realised upon the capital 
employed in its working. 

Owing to the wet autumn, much less cultivation has been 
effected than usual. ^ Still Mr. Wootton does not consider that a 
plough would be aclvantageous. The land runs naturally to 
couch grass, an<f ploughing it in would perpetuate instead of 
destroying it. Cultivation for barley after roots fed off is not 
practised, because ploughing the land by checking the weeds 
allows the crop to get so forward as to smother the weedit. Mr. 
Wootton considers the advantage of steam so manifest, that he 
would be quite vWBing to take the tackle at a valuation sup¬ 
posing he were about to become tenant of the farm, even if the 
proportion of arable land was only 300 acres, which he thinks 
the minimum for steam cultivation. 

’ No. 125. J We next visited Sinai Park Farm, near Burton-on- 
Trent, lately taken in hand by the Marquis of Anglesey, after a long 
period of wretched impoverishing treatment Steam cultivation 
here goes on at the same time with, or is preceded by, works of 
permanent improvement, and the point of great importance is 


* 150Z, deducted for half the cost of engine employed in other ■work. The 
durability of Lord Hatherton's apparatus cannot be taken as a precedent, except 
under equally favourable circumstances, but even in this case our estimate of 
7i per cent, for wear and tear appears sufficiently close, as it leaves 125Z. of the 
original outlay of 500/. not.yet paid otf, but represented by stock valued at 200Z. 
t Engine, 10/.; tackle, 5/.; rope, 10/. 

VOL. III.— s. s. 2d 
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whether such outlay can be made to yield a fair interest. At the 
original rent of 225. an acre, the tenant was ruined, and the land, 
not deficient in minerals but drowned with water, was reduced to 
beggary. The work of improvement consists in thorough drain¬ 
age, grubbing fences, clearing out water-courses choked up, 
fallowing ^ of the land, and erecting suitable buildings. The 
outlay will probably come to about 20Z. an acre. Now we 
consider that steam cultivation has had much to do with all this 
outlay, the existence of this power may have in this, as it 
certainly has in other instances, induced proprietors to take such 
cases in hand, and by vigorous treatment, rapidly to effect a 
metamorphosis which, under ordinary conditions, would have 
required years. No one can deny that the more rapidly the 
transition is made, provided the work is done economically, the 
sooner will a return be obtained. The farm contains nearly 
300 acres, of which 165 acres are arable; more, however, will 
be added. The soil is a strong drift-clay interspersed with 
boulders and limestone nodules; the latter, which occur at some 
depth, are from the mountain limestone, the former, principally 
on the surface, are millstone grit, whilst the whole overlies the 
red marls of the new red sandstone, in which occasional beds of 
gypsum are found. In the original state the surface is extremely 
wet, although, in consequence of the stones, it drains well. 

The apparatus which was purchased in October, 1864, consists 
of a 14-horse-power traction-engine by Aveling and Porter, a 
very strong and well made machine, with Howard^s windlass and 
cultivator and drag-harrows. Up to last spring the tackle worked 
on the home farm at Beaudesert. Since then it has been kept 
on to the Sinai farm, and did good service last summer in 
helping to fallow 124 out of 165 acres—doing work on the foul 
we^y surface which would have been simply impossible with 
horses. The apparatus does not require special comment 5 the 
windlass is driven by a crank shaft and universal joint, the 
patent sling snatch-blocks are used, and we saw a strong mole 
draining-plough for the grass land which might be used 
advantageously, but has not yet been tried. As no journal or 
separate accounts have been kept, it is difficult to arrive at a 
correct estimate of the cost of repairs. Porters and anchor 
sheafe seem most liable to breakage, and it appears to us 
that the latter are not sufficiently strong. We shall not he 
far out in* charging the cultivating part with 20 /., and the 
engine with a like sum. The operations have been confined 
to fallows, and the cultivator has been used with 3 tines 
only. The first operation, 8 to 10 inches deep, averages 
5 acres a day, the second time over about 6 acres. In the 
spring the land is stirred 3 and sometimes 4 times. Present 
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cost of wages is as follows;—1 engineer, 3s.; windlass-man 
and man with cultivator, 2s. 6d. each; 2 anchor-men, 2^. 4d. 
each; 3 porter-boys, at Is.; and a lad for water, Is. 8d.: total, 
17s. 4d,, to which we may add 3s. for the horse. The fields 
average about 15 acres, and are rectangular, tolerably level, and 
well adapted for steam. The condition of the farm was so 
deplorable that any attempt at regular cropping last year was 
abandoned, and it was determined to work as much as possible 
of the filth to the sux'face, and, had the season been ordinarily 
fine, the result would have been a clean farm; but, of course, 
success was only partial,—124 acres were worked all through 
summer, in many cases the operations being repeated 4 and 5 
times. We may fairly assume that something approaching 500 
acres were cultivated last year in about 90 days. We could not 
learn the exact cost of the apparatus, but believe it to be about 
700Z., and with these premises we make a calculation of the 


cost per day;— 

£. s. d. 

Wages and horse.1 0 4 

Coals, 15 owts. a day.0 9 0 

Oil, 1 quart .. .. . .013 

Repairs. .. .0 8 10 J 


Wear and tear and interest, at 12i per cent. .. 0 19 6i 

Tiilof 

This gives the cost for last year as 2651. Os. 7J<Z., or an average 
of 10s. 7d. an acre; a high price it must be admitted, but 
probably as cheap, considering the quality of the operations, as 
horse-labour. No information could be obtained as to saving in 
horse-labour, simply because so many horses are kept for hauling 
drainage and building materials. 15 to 20 extra horses ^would 
have been needed last summer to attempt the working of 124 
acres of fallows in the condition of those on the Sinai Farm, 
We walked over most of the land and inspected the drainage, 
which appears to answer well. We found the drained land 
much drier after steam culture than when worked with horses, 
and we are convinced that the first deep operation by steam is of 
great advantage to the drainage. Mr, Bestwick, the bailiflF, 
proposes to pay the hands 4s, an acre for the future, instead 
of the day pay—this will cover all labour except water and coal 
carting. 

No. 126. Wo next saw an example of light land at Mr. Wilson’s, 
of Newlands, near Mansfield. This farm, comprising 1000 acres, 
of which 900 are arable, was part of Sherwood Forest, and has 
only been reclaimed from gorse and brushwood a few years. 
The soil is a mixture of sand and gravel resting on gravel. The 
surface is undulating, the fields mostly large, averaging 35 acres, 

2 D 2 
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and generally well adapted for steam. The apparatus^ was 
obtained from Leeds, May, 1862; an agreement bein^ entered 
into that, if at the expiration of a year Mr. Wilson was dis¬ 
satisfied with results, Messrs. Fowler would take it again, 
repaying Mr, Wilson for the outlay, less a fixed sum for hire; 
finally the agreement was extended over a second year, the first 
year’s experience not being satisfactory, and then Mr. W ilson, 
being convinced that steam could be economically used on light 
land, closed the bargain. These facts are noticed as evideiuce of 
a deliberate conclusion in favour of the use of steam on light 
land. 

The particulars of outlay are as follow:— 

£. 5 . 

10-horse-power engine, 4-furrow plough, 7-tined cultivator,! 
anchor-ropes, porters, &c., carriage from Leeds, and men[ 800 0 
teaching use, &c. 


Additions:— £• 

Presser. 12 0 

Brag . 3 0 

Bow on plough for ditto . 2 0 

Skim coulters . 1 15 

Stakes shod with iron instead of claw anchor .. 2 0 

Alteration of disc anchor .. . 10 

- 21 15 

Total. ..88115 


The cost of repairs, including ropes, shares and points, porter- 
wheels, &c., during 4| years, equals 249?., or 52/. per annu m. 
700 yards of new rope have been purchased. 

The following account of the number of days during which 
steam was employed for the last 2J years is valuable, 

steam Cute. 


Days. 

Prom the harvest of 1864 to harvest of 1865 .. 86 .,,. 1:8 

„ 1866 „ 1866 ..104 .... 24 

„ 1866 to January 1, 1867 .. 36 .... 4:3 

226 84 


This gives an average of 90 days per annum cultivating and 
ploughing, and 33J days thrashing, &c. Unfortunately we have 
no record of the actual number of acres ploughed and cultivated 
during this time, and must, therefore, fall back upon Mr. Wilson’s 
estimate of 4 acres ploughed and 9 acres cultivated; and, supposing 
the time equally divided between the two operations, we have 
annually 180 acres ploughed and 415 cultivated. In addition to 
the ordinary wages (which amount to 11s. IM. ox 13 J?. Id. 
per day, according to whether the presser is used, for $ men 
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and 3 or 4 lads) the engineer, who acts as foreman, receives a 
bonus after the following rate:— 

d, d. 

Ploughing .. .. per acre, or 2 with presser. 

Cultivating .. .. 0-2- „ 1 if drag is attached. 

£. s, d. 

Wages.0 13 6 

Water-cart horse. !f0 3 0 

Coal and oil. 0 7 8i 

Eepairs.0 11 6-^ 

*Wear and tear, calculated on 7312.15s. at T-j per cent. 0 12 3^- 

Interest at 52. per cent. 0 8 


2 16 2 

Ploughing, 14s. Old, an acre; cultivating, 6s. 3c2. an acre. 

The annual cost, assuming our figures to be correct, amounts to 
252/. 15s.^ 

Mr. Wilson is unable to speak positively as to the reduction 
of horses; but, as nearly as he can calculate, seven have been 
put down, and the cost of their keep, &c., will more than equal 
the annual outlay on steam. The result might be still more 
satisfactory considering the large fields and light land. Save the 
wear and tear in ropes and shares, repairs should be insig¬ 
nificant, yet we have a formidable sum to charge, which 
amounts to 1$, 9d, an acre. Then, again, the quantity of work 
per day is small. It is true this is only an estimate; but, in 
every case where verification was possible, we have found the 
estimate to exceed the reality, and tiierefore we believe it is fair. 

The farm is principally managed on the 5-course shift, seeds 
remaining down two years. The exception applies to one seed- 
field, about 40 acres, which is sown with turnips, about June 
or July of the second year after affording aspring bite, the turnips 
being followed with oats. The seeds looked well; but this is 
due to the comparative newness of the land rather than to any 
influence of steam culture. Operations are not here confined, as 
at Tetldesley, to the fallow-crops, but the plough is used for the 
ley ground, and for the seed-furrow after roots, and indeed for 
all kinds of work. Mr. Wilson was the first to introduce a 
presser, which he finds of essential service in solidifying the 
furrow, especially in the case of the ley ground. The imple¬ 
ment was made out of two ordinary horse-pressers. A strong lad 
steers and turns the implement at the land’s end. Mr, Wilson 
also uses skim-coulters, which help to bury the grass. The 
10-horse engine has generally proved sufficiently strong, but 
more power would be no disadvantage. After an experience of 


* 1502, is deducted from the capital account, to represent the proportion of wear 
and tear on engine for barn work. 
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five years, and paying great attention to every point, Mr. Wilson 
considers that, as far as actual cost is concerned, there is no saving 
over horse labour, a conclusion which our figures verify; but 
there is a great advantage in the better quality of the work, and 
in expedition. Ever since steam was introduced, the work has 
been more forward. Then, again, in cleaning land, the rapidity 
with which the cultivator travels tends to loosen and thx’ow weeds 
to the surface, and in certain cases a decided increase of crop 
has been evident. Mr. Wilson has found it difficult to get the 
anchor forward suflSciently fast when cultivating short lengths. 
The question naturally arises, would not the double-engine 
system prove more successful? We certainly are inclined to 
this opinion, and believe the extra cost would be amply repaid 
in the greater economy of work. 

No. 127. From Mansfield we drove through the Clipstone 
water-meadows, to inspect steam cultivation at Carburton, one 
of the home-farms of the Duke of Portland. These water- 
meadows, comprising 500 acres, laid out on the catch system, 
are probably the most perfect of their kind in the country. 
The water is collected in a reservoir of 80 acres, situate on 
the other side of the town of ’Mansfield, which receives 
the sewage of Sutton-in-Ashfield, containing a population of 
6000, and fiows through and relieves Mansfield, which has a 
population of 12,000. The average rent of these meadows is 
4/. 10^., and their value in connection with the large arable farms, 
on the high ground, is very great Those nearest to Mansfield, 
and which receive the first supply, are naturally most luxuriant 

At Carburton we found a very interesting case of light-land 
cultivation. An area of 2000 acres of arable land affords great 
scope for steam, and, notwithstanding drawbacks which a 
riper experience might have obviated, we shall find results 
which are encouraging. Work was commenced October, 1862. 
The tackle consists of a nominal 12-horse-power traction-engine, 
by Hichardson and Darley, Kirton-in-Linsey ”—a complicated 
affair. The engine has proved very unsatisfactory. The repairs 
for the first 3 years in new fire-boxes, tubes, &c., being enor¬ 
mous, The travelling-gear, wheels, &c., altogether unsuitable— 
Howard’s apparatus, including 4-furrow plough, 5-tined culti¬ 
vator, and 2000 yards of rope. The fields are generally large, 
varying from 18 to 120 acres, the land gently undulating—in 
fac^ the conditions are very favourable to steam culture, though, 
from the sandy nature of the soil, there must be a considerable 
friction on the rope. With this exception repairs are incon¬ 
siderable. The cost of apparatus amounted to about 900Z., viz. 
—500Z. for engine and 4001 for cultivating-tackle. 1600 yards 
of rope have been bought to replace old rope, and the present 
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stock will barely last this season, being much worn. The cost 
of the new rope up to the end of December, 1866, was 71?. The 
total acreage worked is stated to be as follows :— 

Acres. 


Cultivated.1900 

Ploughed. 3600 


5600 

The total outlay for ropes has been 142i Assuming the value 
at present time to be 25?., the cost has been very little over 5(i. an 
acre—an expense which will favourably compare with ordinary 
experience. The average work per day of 10 hours has been— 

For light ploughing on level laud with 4 furrows .. 7 acres. 

„ hilly work with 3 furrows .. . 5 „ 

Cultivating 5 tines .12 „ 


It was difficult to arrive at the amount of horse-labour dis¬ 
placed, on account of the work done by the farm-horses on the 
estate; but, after a very careful investigation, we come at the 
following conclusion, viz.—that 50 horses would be employed 
without steam, whereas at the present time 30 do the work: so 
we have thus a saving of 20 horses, and the value of their keep 
and attendance to place to the credit of the steam cultivating 
account. The corn is all cut by machinery, and occasionally 
horses are borrowed from other farms: we have fully allowed for 
this in our calculation. The average work per annum has been 
about 850 acres ploughed and 450 acres cultivated, and on these 
figures we can base our calculations. Assuming the average 
daily work to be 6 acres ploughed and 11 acres cultivated, we 
get 180 days as the total time per annum. 

On this calculation we have an annual cost of 570?., against 
which may be placed the cost of 20 horses, and attendants, 
which cannot be valued at less than 900?.; so that, despite the 
extraordinary outlay for repairs, we have a large profit on the ap¬ 
paratus which we may anticipate to see increased in future seasons. 


The cost per day is— 

‘“Labour. 0 17 8 

Horse for ooals and water-cart. 0 3 0 


Oil and coals, 15 cwts. .. .. .090 

tl^pairs (chiefly on engine) .. 120 

Wear and tear at 74 per cent, on 800Z. (i of engine de-1 n ft 

ducted for thrashinii) .. .} ^ 

Interest of money at 5 per cent .. 0 5 0 

3. 3 ’ 4 


* Engine-man, 3s.; windlass-man, Sa.; ploughman and 2 anchor-men, 7a. 6 d. 5 
5 boys, at lOd., 4a. 2d.: total, 17a. 8 d. 

t The amount of repairs^ almost entirel;f ou the engine, is altogether ex¬ 
ceptional, and proves either that the engine is a thoroughly imperfect one or that 
she has been greatly misused. 
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Such appears to be the cost of a day’s work, for which we have 
6 to 7 acres ploughed, 10 to 12 acres cultivated on land, so light 
that it can be worked at any season, and on which a pair of 
active horses would plough 1J acre in a day. Favourable ^ as 
this result is, it might have been improved upon had the engine 
been more suitable. In May, 1866, in reply to questions asked 
by the Highland and Agricultural Society, it was stated that 
accidents had occasioned, on the average, delays of 3 months 
annually, often at the time when work was most pressing. Since 
May, 1866, 420 acres were ploughed and 390 cultivated, not¬ 
withstanding the wet season. We found the machinery in ope¬ 
ration ploughing after a* root crop eaten on. The furrows were 
laid with great regularity, and barring the breaking of a rope 
which caused a delay of half an hour, the progress w’as satis¬ 
factory. 

No. 128. From Carburton we proceeded to RufFord, near Oiler- 
ton, to inspect another case of light-land cultivation. Mr. Somer¬ 
ville, on behalf of Captain Saville, purchased Fowler’s 14-horse¬ 
power engine and anchor, with 4-furrow plough and 7-tined 
cultivator, September, 1864.* The farm contains 1421 acres, of 
which 699 are arable, principally a light sand resting on sand- 
‘ stone-rock. The fields are generally suitable, ranging from 10 to 
50 acres. Some of the land is rather heavy, and in such cases 
difficulty has been experienced in travelling the engine on the 
headlands; to obviate which it is intended to make roads where 
necessary. Mr. Somerville expressed a strong conviction that the 
diameter of the wheels should be increased 2 feet, believing 
that this would greatly lessen the risk of sticking in the mud. 
The results, up to the end of 1866, are as follows:— 

From September, 1864, to November 10,1865 
801 acres cultivated. 

60 „ ploughed. 

Cost of above for labour, coals, &c., 3s. 5d. per acm. 

From November 10,1865, to December 31,1866 
311 acres cultivated. 

163 „ ploughed. 

The small proportion cultivated in 1866 is due to ihe fact that, in 
consequence of the wet autumn, no work was done, as it was found 
impossible to clean the land. The repairs have been extremely 
small, with the exception of 10?. on a driving-wheel, caused by a 
sinking of the engine in a sand-road, and the breakage of clip- 
drum-bush through not being fluted to admit oil. Nothing has 
been required but shares and porter-pullies, and Mr. Somerville 


* This was the set shown at the Newcastle Meeting of the Koyal Agricultural 
Society of England. o 
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estimates the annual repairs at 11, on tackle, and nothing has 
been as yet required for the engine. This is a very satisfactory 
account, and can only be attributed to good management and 
the purchase of the apparatus when experience had brought 
every part to die requisite strength. 

Original cost was as follows :— 


£. 

Engine, 14 horse-power . 614 

Anchor .. .. 55 

Plough. 90 

Cultivator, 7-tined . 70 

800 yards of rope . 84 

20 porters . 25 

Water-cart. 20 


958 

One set of clips was purchased last spring. The average per 
day of 10 hours has been—of ploughing 6 acres, cultivating 10 


acres. The cost per day may be arrived at— 

£. s, d. 

Labour ., .. 0 15 0 

Coals and oil . 0 10 6 

llepairs, say . 0 5 0 

Interest and depreciation at 12i per cent, on 958?. for 70 days .. 1 14 0 


Cost per day .. •• .. .. 2 4 6 


Annual cost .... 155 15 0 


10 horses have been displaced, the cost of which cannot be 
estimated at less than 450Z.; therefore the use of steam at 
RufiFord has resulted in a clear saving of at least 250/. per 
annum. In addition to which we have very decided evidence 
from Mr. Somerville as to the improvement in the crops. We 
saw the apparatus at work, ploughing a bean-stubble for roots, 
the work was being done well. The anchor has 2 spreads, 
according to the length of rope out: fields of 200 yards can thus 
be cultivated—a point of considerable importance. We found 
the engineer and the working parts of the engine entirely pro¬ 
tected from weather by a tarpaulin stretched over a framework 
resembling a waggon-tilt—a sensible addition. This completes 
our light-land examples. 

No. 129. Crow Park Farm, Sutton, the property of &e Right 
Hon, the Speaker, was next visits. This farm, consisting of 400 
acres arable and 175 acres grass, was taken in hand at Lady-day, 
1863, being then much out of condition, Clayton and Shuttle- 
worth’s 10-horse-power engine, and Smith’s cultivating apparatus, 
consisting of windlass, 3 and 5-tined cultivators, 1400 yards of 
rope, snatch-blocks, porters, &c., were pui'cbased at a cost of 520/. 
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The soil may be described as a strong brick-earth on new red 
sandstone, naturally heavy land and difficult to cultivate with 
horses. The calculation extends from the date of purchase to 
Lady-day, 1866, three years, when the farm was let and the 
apparatus taken by the new tenant at a valuation: 350 acres 
were cultivated each year—6 acres a day being the average of 
operations, including removals. No new rope was purchased 
during the three years. The original outlay for 1400 yards 
supplied with the tackle was 61Z.; the value last Lady-day 20/.: 
which leaves 41Z. to be distributed over 1050 acres of work, 
being an average of 9d. an acre. The amount to be paid by the 
incoming tenant is not yet quite arranged; but, supposing the 
apparatus to be worth 400Z., and its excellent condition seems to 
justify such an estimate, we have as the result of 3 years’ work a 
depreciation of 120/., which approximates closely to our allow¬ 
ance of per cent per annum. Now as to the saving of horses, 
Mr. Wilkinson, the tenant, considers that without steam 5 extra 
horses would be necessary—he keeps 10 now; and, looking at the 
stubborn nature of the soil, we agree with his valuation: indeed 
we think the calculation well within the mark. These 5 horses 
would cost 225Z. a year, and this sum may be placed to the credit 


of the steam-cultivator. Cost per day:— 

£ 5 . d 

Labour.. .0 14 7 

Coals, 7 cwts. at 12s. a ton .0 4 3 

Oil.0 0 8 

Repairs (77. 4s. M,) .02 6 

Wear and tear, calculated at 7J per cent, on 520?. (67 days) 0 18 8i 

Interest of money, at 5 per cent.. 0 9 14 


2 4 93 

Cost per acre, 7s. 2d; cost per annum, 125?.; cost of horse-labour saved, 
226?.; clear profit on steam, 100?. per annum. 

Now this appears to us an exceedingly satisfactory result. 
Here is a farm taken in hand after years of mismanagement; 
draining and buildings done without extra horse-power ; the land 
cleaned in a manner and with an expedition that with horses 
alone would have been impossible; those who knew the land 
formerly are astonished at the result. The tenant informs us 
that taking the apparatus was a perfectly voluntary act, and it is 
right to notice this fact as confirmation of the evidence already 
adduced of success. We did not see the apparatus at work, the 
land not being sufficiently dry; but the condition of the windlass 
and engine proved how well it had been managed, and how little 
the worse it was for wear—^not a shilling has been expended on 
the windlass, and the brasses and bearings appeared as good as 
new. The following particulars of repairs may be interesting 
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£. d 

New cultivator, wheels, rope-porters, snatch-WockSj&c. 12 19 7 

Repairs of various bolts, anchors, beetle-hoops, &c. .. 4 0 0 

Cleaning tubes of engine . 3 3 11 

Carpenter’s work, estimated at . 1 10 0 


21 13 6 

Smith’s cradle porters are found efficient; not being so rigid 
as most, they adapt themselves to the varied strain of the rope, 
and are not so liable to be turned over. The windlass, made by 
Buttlin of Northampton, is on 4 wheels, heavy to move on wet 
land. It is worked by double gearing with reversible break, 
carrying adjustible pressure behind : we do not think this arrange¬ 
ment so perfect as the blocks in Howard’s apparatus. Notwith¬ 
standing the wet autumn, a good deal of the fallow land was 
grubbed ; and we had an opportunity of comparing the condition 
of land so stirred with that horse-ploughed, and found a great differ¬ 
ence in favour of steam. It appears to us that Smith’s implements 
break up and open the soil in a manner superior to Howard’s culti¬ 
vator, and this may partly explain the greater advantage following 
iheir use. At Crow Park Farm a stale furrow is found very 
essential for the root-crop; the ordinary process consists in 
cultivating either once or twice in autumn, cleaning the surface, 
if required, and throwing the land into high ridges by horse- 
ploughs. This, however, on a large scale, would be more effici¬ 
ently and economically efiFected by steam. In spring, before 
turnip-sowing, these ridges are levelled with harrows, artificial 
manure is sown, and the land bouted ” up and drilled; and 
such treatment ensures a splendidly deep and fine seed-bed, in 
which the roots are certain to strike well and grow away. 

No. 130. From Sutton the Committee proceeded to Balderton, 
near Newark, where Mr, Grosvenor Hodgkinson, M.P., employs 
Fowler’s clip-drum apparatus on a farm of 730 acres, 680 of 
which are arable, consisting principally of a strong lias-clay, resting 
on limestone, with some black moory land. The investment was 
made in August, 1862; the land, then recently occupied, was in 
a very rough state, to which may be partly attributed the heavy 
outlay for repairs. The accounts extend over the three first 
years—viz. from August, 1862, to the end of 1865. Unfortu¬ 
nately for us, Mr. Hodgkinson’s parliamentary duties prevented 
a meeting, so we were unable to obtain much information that 
would have been interesting. The repairs, including one new 
rope of 500 yards, amount to 2824 Ss.—a new clip-drum and 
driving-wheel having been required. , A new road has been con¬ 
structed right through the farm, and the engine can thus travel 
on a firm surface~a point of material importance, though in¬ 
volving an outlay which few tenants could safely undertake. We 
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found the engine working on a headland by the side of this road, 
an unnecessarily high fence preventing the use of the road. This 
might easily be lowered without materially reducing its utility. 

The horse-labour has been reduced from 23 to 15. The land 
is managed principally on the 4-course rotation, and the average 
annual work, as nearly as we can calculate, consists in 330 acres 
cultivated and 380 acres ploughed. The amount of work per 
day, including removals, has been 5 acres ploughing and digging, 


and 9 acres cultivated:— 

£. B. d. 

♦Labour. 0 13 10 

Water-carthorse.0 3 0 

Coals, 17 cwts. 0 13 7 

Eepairs (calculated for 3 first years) 94Z. Is. 3d.) q ^ 
per annum over 113 days .. .. .. 

Wear and tear, at 74 per cent, on 960?. 0 12 9 

Interest of money, at 6 per cent. . 0 8 6 

Total day’s work.38 3 


Total annual cost, 3857.12s. 3d.; less 20?. for use of engine thrashing 
40 days = 365?. 12s. 3d. 

The cost of 8 horses with attendants displaced by steam cannot be 
estimated on such strong land imder 100/. a pair; consequently we 
may fairly credit the account with 40071, which results in a trifling 
balance in favour of the apparatus—with an ordinary amount of 
breakage, this would have been a good case. The new road must 
be regarded as a permanent improvement, for which the tenant 
would willingly pay 5 per cent. The wheat appeared healthy, 
the ground covered with rough clots, the land generally very 
clean; drainage is believed to be much improved from the deeper 
condition of the surface-soil. The land is kept flat, and no water 
can be seen lying on the top. Bare fallows are replaced by 
roots, and consequently a heavier stock can be maintained. 

No. 131. At Orston, Elton, Notts., Mr. Fisher shows what can 
be done on the strongest description of lias-clay; not so much in 
the way of reducing horse-power, as in allowing an alteration of 
cropping with a view to an increased sheep stock. Before steam 
cultivation, root-crops were unknown; the bare fallow prevailed, 
and the sheep were wintered out: now mangolds and cabbage are 
largely grown and consumed by the sheep in yards, whilst spring 
vetches occupy a considerable breadth of the fallows, and are 
eaten off early in autumn, in time for a bastard fallow. The 
farm^ contains 700 acres, half of which is arable. The apparatus 
consists of 10-horse-power engine, by Clayton and Shuttleworth, 
and Howard's windlass and 5-tined cultivator, &c., costing 550Z. 

* Engineer, 4e?.; ploughman, 2«. lOd.; anchor-man, 2a. 64.; 2 boys, 2a. 8d,; 
1 mth water-cart, 2a. 6c?. 









413 


Coleman.] Report on Steam Cultivation, 

Mr. Fisher being from home, we were unable to obtain any 
statistics as to the cost of repairs. The principal work appears 
to be the autumn cultivation of the fallows and preparation of 
bean land; a considerable acreage of winter beans is sown, and 
we may fairly say that their growth would be impossible without 
steam. The cultivator is seldom used in spring; its first task 
being on vetch-stubble, which is thoroughly worked in prepara¬ 
tion for wheat The seeds are always broken up early (before 
harvest), and receive 2 cultivations for wheat. In 1866—which 
was a very unfavourable season for cultivation—102 acres were 
worked, and we may estimate the average annual work at 200 
acres. The question naturally arises. Would not a 3-furrow 
plough have proved a valuable addition, and been amply paid 
for by the reduction of 2 more horses ? At present Mr. Fisher has 
only taken off 4 horses, keeping 10 now instead of 14. Our 
experience, especially upon strong land, leads us to the conclu¬ 
sion that it is desirable to be able either to cultivate or plough ; 
for, although in a dry season the former work is most advan¬ 
tageous, it is of great importance to be able to plough in such a 
season as that of 1866. 

We walked over the farm and inspected the orops and stock, 
and have seldom seen strong land in such a healthy and fertile 
state. The fallows were dry, the wheat strong and tillering, 
and the mangolds large, and the whole farm particularly clean. 
The land is all drained efficiently, and decided advantage has 
accrued from steam culture, in a drier healthier surface. The 
alteration of croppings rendered possible by steam culture has 
been already touched upon, but it is so important and prominent 
a feature on this farm that we must allude to it again. Granting, 
for the sake of argument, that the corn-crops are not materially 
increased ; granting that the roots cost as much as they are 
worth; still the drawbacks from shifting a flock, with either 
change of ownership or loss of proper supervision, is very de¬ 
trimental to the breeders, whilst to consumers the benefit arising 
from increased production is evident. But we are inclined to 
believe that the judicious growth of roots and vetches must 
result in an increased corn-produce. In confirmation of this 
view we have the evidence of an attentive critic, who was at first 
greatly prejudiced against the apparatus, but from observing 
results has now entirely changed his opinions, and tells us that 
he never before saw 160 acres of wheat so even and productive 
on any one farm, and the appearance of the stubbles that are 
still open bears him out. We found the ewes running at large 
on the grass-land, whilst the hogs were living in open straw 
yards and eating pulped mangolds and chop, consisting of peas 
and oat-straw with cotton-cake. All the stock looked well. 
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No. 132. The question—an important one—is often put, What 
is the requisite size of a farm to ensure a profitable result? Our 
visit to Mr. Hemsley, Shelton, Newark, tended to elucidate this 
point. The occupation now consists of 206 acres ^—138 arable and 
68 grass. The soil is a clay-loam resting on red marl—a very 
fertile soil, naturally sufficiently tenacious to grow wheat and 
beans, and yet not too strong for root-crops, though the latter are 
somewhat difficult to eat off. We have said that the soil is 
naturally fertile; its productive powers are stimulated to the 
highest degree by very forcing treatment—a large quantity of 
cake and com are consumed, an immense head of stock kept, 
and great crops of corn grown—so that in reality the produce 
represents a much larger area, according to ordinary manage¬ 
ment. The fields vary from 10 to 25 acres, averaging about 
14 acres. That it is possible, under such circumstances, to 
employ steam cultivation without an actual loss, depends upon 
the economical and constant use of the engine for other purposes 
—^thrashing, driving barn-machinery, &c. This is done at 
Shelton in a manner which it would be difficult to improve upon. 
To show that we are justified in deducting four-fifths of the cost 
of the engine as chargeable to other work, we venture to give a 
short account of its other operations and of the premises on which 
these are carried out 

Description of Mr. Hemslefs Premises. 

The engine-house is placed at the middle of the cross section 
of a X’sh^ped barn, directly in front of which is the thrashing 
and dressing machines for corn; the longer part of the barn being 
the space for straw. The portable engine used for cultivating is 
a 10-horse power, double cylinder, bought of Messrs. Tuxford 
in 1858* 

A short belt from a small pulley on the engine-shaft works one 
of Appleby’s pumps (this belt is thrown off and on without 
stopping the engine), which supplies a wrought-iron tank placed 
on the roof of the engine-house, containing about 4000 gallons. 
A heavy belt, 50 feet long, running very slack, drives the shafting, 
90 feet long, which runs through the barn-mill, cutting, and 
mixing places, and is divided into five convenient lengths—two 
being to the right and two to the left of the main pulley. These 
pieces of shafting, being connected by clutches, can readily be put 
in and out of gear, and can be used separately or in conjunction. 

The middle length has only the driving-pulley upon it; the 
1st to the right has three pulleys for driving the thrashing and 
corn-dressing machines. The engin e has power to thrash and 

* At the ^te of purchase, Mr, Hemsley occupied 170 acres in addition to his 
own lann, which it was contemplated to cultivate. 
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dress for market from three to five quarters per hour of a bulky 
mown crop of corn, and to cut up at the same time about two- 
thirds of the straw. The 2nd length of shafting to the right has 
three pulleys upon it: one drives Richmond and Chandler^s 
large-sized straw-cutters, fixed at right angles close to the top of 
the straw-elevator; another pulley, with a light belt, works a 
chaff-riddle and screen under the cutter; and a third pulley is for 
driving Bentall’s pulper. 

The 1st length of shafting to the left runs across the bay of the 
barn in which the corn is unloaded for thrashing, and in the 
centre of it is fixed a pulley to drive a portable saw-bench. At 
the end of it is the mill-pulley for driving a pair of 4 feet 6 inches 
grey stones; and the 2nd length of shafting, to the left, drives a 
cake-breaker, linseed rollers, and a chaff-cutter, by Comes, for 
cutting hay for cart-horses, which falls convenient for the stables. 

By the position of the straw-cutting machine very little labour 
is required to move the straw from the shaker into the machine. 
This machine is supplied with three simple means of throwing 
it in and out of gear. The screening of chaff is found of great 
use in taking out a large quantity of dust and dirt, which would 
otherwise go into the stomachs of the cattle; the screen delivers 
the cut straw at the end of the mixing place, a pipe from tie 
water-tank runs overhead, by which the chaff is always moistened 
with a dilution of rape-cake. The carts containing roots (which 
were cabbages when we saw them) are shot up close to the pulper, 
and are put into it by a woman with a hand-fork. The pulp falls 
into the middle of the mixing-place and by one movement is 
mixed with the moistened chaff. 

The food is thrown into a waggon lowered into the centre of 
the place from a tramway of light metals, which are placed 
above the heads of all the cattle; the waggon when filled is 
raised in a very simple way by means of a counter-balance to 
the tramway, and a turn-table allows two lengths of sheds and 
boxes containing 60 beasts to be fed in less than 15 minutes. 
The water pumped by the engine into the tank is conveyed by 
iron pipes to these cattle. 

A small wrought-iron cistern is fixed under the tank, and by 
means of a ball-cock keeps all the troughs about the premises 
at the same height. Most of fhe premises are spouted into the 
well: the natural water is extremely hard. 

A pipe with tap from the main tank conducts the water into a 
feed-tub under the engine, which supplies it exactly at the rate 
that the engine requires; the tub is tiius always kept full: the 
exhaust steam keeps the water nearly at boiling heat before it is 
forced into the boiler. In practice this is found of great service, 
the supply and demand being so nicely regulated that they will 
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work together a whole day without being altered. A steam-tap 
inserted into the man-hole of the engine conveys the steam by a 
pipe into a joining place under the tank for the purpose of cooking 
roots, &c., for pigs. After the engine is done with at night or 
at dinner hour, a good supply of water being left in her and 
about 10 lbs. of steam; pulped roots are cooked in one of Ames 
and Barford’s revolving root-pans for pigs. . This pipe is also 
connected with one of tiieir boiling-pans; these pans and wooden 
cisterns for mixing pigs’ food are supplied wijh water from the 
tank above without any labour. 

When the engine is at light work the mill-stones are put on, 
and these are used almost daily for grinding for hire when the 
farm has no requirements. 

It has been the practice here for several years to use about a 
wine-glassful daily of Lefranc and Co.’s anti-incrustation fluid 
in the water for the engine, which is naturally extremely hard and 
strongly impregnated with gypsum; it is thought to be of great 
service, the tubes having stood six years without requiring 
drawing. 

The coal-store has an opening close to the engine. A small 
trough at the corner of this place is^ kept full of water, which is 
used to damp the coals when broken small; they are found in this 
state to be more serviceable, especially when they have been 
under cover a long time. 


Mr. Hemsley uses Howard’s apparatus, consisting of windlass, 
cultivator, 1400 yards of rope, &c., and Tuxford and Co.’s 
10-horse double-cylinder engine. The engine was bought in 
1858 in .anticipation of steam-cultivation, which was not com¬ 
menced till the autumn of 1862, The wearing properties of the 
engine are highly spoken of, the repairs have been moderate, not 
a new bearing has been required, and the wearing parts are as 
perfect now as when turned out. One great reason for this satis¬ 
factory condition of things is, that the pressure of steam is never 
allowed to exceed 60°, it being considered better to reduce the 
work done by taking less ground, rather than overtax the engine. 

Owing to the small area the cultivating-apparatus is little the 
worse for wear. The original rope is still in use and likely to 
last for some years, and no serious breakage of any kind has 
occurred, nothing more than the occasional overturning of a porter 
and the necessary wear of the rope. The cost was 


£. 

Engine.300 

Apparatus.200 


600 
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The only articles from the manufactory are points, the cost of 
which will not exceed Zd. an acre. The average work per annum 
has been from 100 to liJO acres, partly with 3 and partly with 
5 tines in the cultivator, and mostly twice in a place, L e, 50 to 
60 acres of surface. The steam is almost entirely confined to 
autumn cultivation. Here, as at Sutton, it is found desirable in 
the case of the fallow-land to throw the surface into deep ridges 
before winter, and the fine surface is never again buried. In 1866, 
notwithstanding the wet season, the apparatus was at work 14J 
days, during which 55 acres were twice stirred, making 110 acres, 
at an average of 7^ acres a day; the cost per day as follows:— 


Labour:— £. s. d. 

Engineer . 0 3 4 

2 anchor-men, &t2s.6(L .0 5 0 

1 ploughman . 026 ‘ 

Windlass-man (one-armed) .. .. 0 2 0 

2 hoys, at 8 d., porters .014 

1 hoy partially employed pumping from wells .. 0 0 6 


0 14 8 

Coals, 1 ton, at 15s.07 6 

Oil. 0 0 6 

Bepairs, estimated at. 0 6 0 

*Wear and tear on 260/. at per cent.1 6 lOi 

Interest on 260/. at 6 per cent. 0 17 11 


3 12 6J 

According lio the above figures, the annual cost of steam 
cultivation amounts to 52Z. 11s. or 9s. 6d. per acre. On so 
small an area it has not been possible to materially reduce the 
number of horses kept, and we think it must be conceded 
that where there are only 5 or 6 horses, steam cultivation will 
not prove economical in this respect; but the neck of the work is 
broken, operations are performed that horses could not eflhct, 
expedition is ensured at seasons when despatch is all-important, 
and alterations are made in cropping, especially with regard to 
the fallow-crops, which could only be effected, without steam, 
by extra horse-power; and it is not too much to say that to obtain 
stolen crops of vetches, to be followed by turnips—to properly 
cultivate so large a proportion of cabbage and mangold as is 
required for the large head of sheep-stock and cattle that are 
wintered—one additional horse would he required, and the cost 
of this horse would fully equal the cost of steam culture. The 
question, then, to be solved is, whether this outlay has been 
justified by improved produce. Having carefully inspected this 

* This Siam of 260?. represents the cost of the cultivating machinery, plus J of 
the engine. The remaining ^ being charged to the various departments for which 
steam is continually employed., 

yOL. III.—-S. S. 2 E • 
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farm, we are prepared to state that we have never seen land cleaner 
or in higher condition, and an extraordinary head of stock is 
kept. Thus on the 206 acres 152 Lincoln ewes are lambed down, 
and the produce sold out at 20 months old, and about 60 head of 
cattle kept. Such a favourable result on so small an area is only 
rendered possible by the economical use of steam-power for other 
purposes; and we come to conclusions that Mr. Hemsley^s ex¬ 
perience is loo exceptional to build upon, and that from 250 to 
300 acres of arable land is the smallest area on which it would 
he prudent to employ steam cultivation. In draining this strong 
soil Mr. Hemsley has made several wells, 4 yards deep, at con¬ 
venient spots, to do away with the expense of carting water. 
These wells cost about SOs, each, are covered with a square stone, 
and are simple and practical, not only valuable for steam cultiva¬ 
tion and watering cattle in summer, but of benefit to the drainage 
as reservoirs for silt and air-holes. 

No, 133. At Lord A. St, Maur’s home-farm at Walton, Howard’s 
apparatus has been at work since 1862, and is well spoken of by 
Mr. Mountstephen, the bailiff. We have a 10-horse-power engine, 
by Clayton and Shuttleworth, 5-tined cultivator, chisel-harrows, 
and 3-fuTrow plough—^the latter being found particularly useful in 
a season like the last. The expense of repairs has been absurdly 
small. The engine has never cost a shilling, and the bailijff 
would undertake to keep the whole concern in order for lOi a year. 
One new rope (800 yards) was bought last autumn, and the re¬ 
mainder has been renewed since; so we can easily calculate the 
wear and tear of ropes from 1862 to the end of 1866. 

The farm contains 600 acres arable and 200 pasture: the soil 
is a strong clay, on limestone. It is farmed on the 4-course. 
Thus we have 150 acres for roots, either ploughed or cultivated 
in autumn—in spring twice cultivated; 150 acres for wheat, 
after seeds, beans, and fallow, either ploughed or cultivated by 
steam; 150 acres for spring-corn, ploughed or cultivated. The ave¬ 
rage daily work, ploughing or cultivating, is calculated at 5 acres, 
including shifting. The number of days’ working were, in 1865, 
•72 days; in 1866, 97 days. From this it is evident that about 
364 to 480 acres represents the work done, and it is equally clear 
Aat a considerable portion of the tillage-work is still done by 
horses 


•rrr 

Wages.0 15 2 

Water-cart.0 3 0 

Coals, 7s. 6d., and oil, Is. 6d. .. .. 0 9 0 

Eepairs (lOZ.) .026 


Wear and tear on 638Z., 7J percent, 0 12 0 
Interest of money, 6 per cent. .. 0 8 0 


2 9 8 
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Assuming 80 days as the yearly average, we have an annual cost 
of 198Z, 13^. 4rf. Formerly 24 horses were kept to do the ordi¬ 
nary farmwork—now only 12 are so used; and here we may 
notice a fact which was constantly brought before us, viz,, that 
the area cultivated by steam does not represent the acreage that 
would be worked by the horses displaced, evidently showing 
that by the use of steam the number of operations is greatly 
reduced, one thorough piece of work by steam-power proving 
more effective than several horse-operations. The annual cost of 
these 12 horses would be 600Z., consequently at the present time 
there has been an annual saving of 387?. 6^. 8rf. 

Calculating that 2000 acres have been worked by steam from 
1862 to 1866 inclusive, and that the original ropes (1600 yards), 
costing 69?., were worn out at the latter date, die expense of rope 
has been 8Je?. an acre, which agrees very closely with the most 
successful cases on strong land that came under our notice. The 
surface is generally undulating ; the fields average from 15 to 16 
acres, and are well adapted for steam culture—^in many cases 40 to 
45 acres can be worked without moving the engine. The soil is 
a sticky limestone-clay, difficult to work by horse labour. The 
effects of steam culture have been very evident in an increased 
produce; in the case of corn fully 6 bushels per acre, whilst root- 
crops are grown over a larger area and give a better yield. This 
satisfactory result is attributed to greater expedition attainable in 
catching seasons, more thorough exposure of the soil to atmo¬ 
spheric influence, and more perfect drainage. The clover-crops, 
which are grown every eight years, are greatly improved, the 
plant less liable to fail, and the produce increased. This is 
accounted for by the surface being more friable. A much heavier 
stock is now kept: 310 ewes are put to the ram, the lambs being 
sold in autumn, whilst 50 head of cattle are grazed in summer 
and 80 in winter, Mr. Mountstephen considers the effects of 
steam culture so beneficial, that he would not hesitate, if occu¬ 
pying the farm as tenant, to take the apparatus at a valuation. It 
is his opinion that 300 acres arable is the minimum area on which 
steam could be profitably employed, supposing that the engine is 
used for thrashing purposes. Last year an adjoining farm was 
taken in hand in a very neglected state: at the period of our 
visit drainage-operations were in progress, and steam will un¬ 
doubtedly prove of great service in the improvements that are 
contemplated. We cannot leave this case without expressing our 
opinion of its highly successful character and importance as an 
instance of the profitable application of steam under good 
management. 

No. 134. Mr. Pacey, of Garthorpe, near Melton Mowbray, pur- 

2 E 2 
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chased in July, 1863, the 14rhorse engine and apparatus, consisting 
of anchor, 4-furrow balance-plough, with digging-breasts, 7-tined 
cultivator, and 800 yards of rope, &c., with which Messrs. Fowler 
and Co. made such splendid work at the Worcester Show, where 
it will be remembered they dug up a strong clay that had been 
undisturbed for many years, thereby severely testing the strength 
of the machinery. The excellence of the plant may be further 
judged of by the trifling sum spent in repairs. The only expense 
on the engine has been caused by an accident to the pump, whilst 
nothing has hitherto been renewed save clips and porters—the 
friction-pulleys of the latter having been covered with hoop-iron 
riveted on, and the frame-rods strengthened by the farm-smith. 
Another reason for this immunity from breakage is, that at first 
the plough was not put in too deeply nor driven too fast. Mr. 
Pacey estimates the expense of repaii’s hitherto at less than 
8Z. a year. The farm consists of 1201 acres, 692 of which are 
arable. The soil is a poor strong clay, with pebbles, on a yellow 
subsoil, which it would be undesirable to bring too rapidly to 
the surface. The fields are generally large, ranging from 10 to 
30 acres, some part of the arable land being hilly. 

After the apparatus was put to work and found to answer, Mr. 
Pacey was encouraged to take another farm in a very filthy state, 
which he would not have occupied rent free if dependent solely 
on horse labour. By the aid of steam 120 acres were fallowed in 
the spring of 1864: some of the land being cultivated four times 
a complete job was made, and the land is now as clean as can 
be desired. It is right to state that, though only a yearly tenant, 
Mr, Pacey has drained all the land at his own expense 3 feet 
deep in the furrows. 

The chief alteration in cropping consists in flae growth of a 
larger breadth of vetches, which are eaten on the ground suffi¬ 
ciently early to allow of a good fallow being made for wheat, 
A considerable area of mangolds and swedes are produced; but 
the soil is too tenacious to allow of winter-feeding on the land, 
and the corn-crop would often be better if grown upon bare 
fallow. The corn-crops are decidedly increased, owing to a 
greater depth and finer condition of soil. Spring-corn yields 
fiilly 4 to 6 bushels more than formerly; wheat about 4 bushels: 
32 horses have been reduced to 20, and the saving of 6007. per 
annum forms a handsome item for the creditor side of the account. 
The area worked (either dug, ploughed, or cultivated) was as 
follows:—^In 1863 and 1864, when the work commenced, there 
was a great area fallowed, which accounts for the much larger 
result flian in-1865 or 1866. In many cases the operations were 
repeated three or four times over, especially in 1863 
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; Cultivated. Ploughed. 


Acres. Acres. 

In 1863-64 . 1250 .... 33 

„ 1864-65 . 750 .. .. 34 

„ 1865-66 . 286 .... 97 

„ 1866 175 .... 70 


Total .. 2461 Total 234 

This represents years’ work. The wet season of 1866 will 
sufficiently explain the insignificant amount of work, but we are 
at a loss to understand why on a farm of 692 acres arable, and 
with 150 acres of fallow and 200 acres of wheat, besides beans 
and barley, so little was done in 1865. According to Mr. 
Pacey’s estimate of work per day, all that was done would not 
occupy 60 days. The fallow alone would represent 150 acres of 
ploughing and 300 of cultivation at the very least, and yet we 
are told that 12 horses have been put down. Our time was 
limited, but we walked over some of the fallows and found 
them very clean. Having no record of number of days during 
which the apparatus was used, we abstain from calculations. 
If 12 horses have been saved, steam has proved a great gain at 
Garthorpe. 

No, 135. The last visit of the Committee was paid to Lord 
Berners, Key thorpe Hall, whose tenacious soil and undulating sur¬ 
face has been greatly benefited by steam; so much so, that notwith¬ 
standing much breakage and many disappointments, especially 
in early days, Lord Berners declares he would use steam power 
on an area of 250 acres arable: whereas, at Keythorpe, the farm 
contains 380 acres arable, and 520 in pasture. The soil is natu¬ 
rally a stiff binding clay resting on clay, but has been greatly 
improved by drainage, subsoiling, and autumn cultivation, 
carried on for many years. The fields are generally suitable 
as to size—from 10 to 25 acres each; though more or less 
undulating, many fences have been grubbed and fields made as 
square as possible. In 1861, at the Leeds Show, Fowler’s sheaf- 
windlass was purchased to be driven by Clayton and Shuttle- 
worth’s 10-horse-power engine; but after a considerable trial 
abandoned, as the breakages and stoppages were so frequent that 
at least one-third of the time it was standing still. In 1862 an 
exchange was effected, Fowler supplying an upright double 
windlass driven from the engine by a connecting-rod. Four wheel¬ 
travelling anchors are placed on either headland, which take the 
place of the, anchors and snatch-blocks in Howard’s system. 
Howard’s cultivator, Fowler’s 3-furrow plough, and Smith and 
Ashby’s rotating harrows; are employed, the total costamounting 
to 7987. 15.9, Id., as thus:—^engine, 291Z. 15s. 6d.; plough, 
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windlass, anchors, &c., 448Z. 5^. lOd .; cultivator, 21Z. IS^, 9rf.; 
harrows, 12Z. I 85 .; water-cart, 24Z. We saw the work going on 
in a hilly field, the engine being placed at the bottom. The 
gearing of the windlasses is effected by a strong spring and 
clutches, this aivangement caused more vibration than was 
desirable, and we much prefer the simpler mechanism of Howard’s 
windlass. The ploughing was well done. We do not consider 
Fowler’s anchors a desirable or necessary addition; they are 
costly, difficult to move about, and must naturally increase the 
time and labour of moving, whereas the claw-anchors and snatch- 
blocks are thrown into a cart and taken away at once. It was 
said that they would not hold, and were constantly dragging, 
but this is not general experience; and as the engine is only 
10 -horse power, we feel satisfied that no force which it is capable 
of exerting would cause the anchors to drag if carefully looked 
after. 

Since the present plan has been adopted—5 years—the repairs 
have averaged about 50Z. per annum; this sum includes 
2 new ropes, bought in 1865 and 1866. Ashby’s rotating 
harrows are highly spoken of, being attached to and follow¬ 
ing the cultivator; 4is is a matter of very simple arrange¬ 
ment,—a strong iron bar is fastened across the middle of the 
cultivator at right angles, 4 ft. from centre on each side, at each 
end is a large iron ring, to which is attached, by a sufficiently 
long chain, the harrows; before the cultivator turns at the end 
the driver or a lad pulls each harrow sufficiently aside to allow 
the cultivator to return without contact, the harrows settling at 
once in their place. Lord Berners spoke of the harrows col¬ 
lecting the weeds and leaving them in heaps in a manner that 
was highly satisfactory. The greatest advantage gained by 
the possession of steam-power was in 1863, when some 80 acres 
of miserably neglected land came into occupation, and was 
thoroughly knocked about and cleaned between Aug. 8 and Oct 2 , 
The work done may be gathered from the following details:— 


23 days 


7 

10 

S 

a 

1 


»» 

»9 

» 

99 


11 3 cultivated 4 times over, 8 inches deep. 

S « « n » 

9 0 „ 2 „ 9.^ „ 

9 9 « 2 „ 4 - 1 - „ 

20 0 „ 2 „ 2 

10 0 dug once 7 to 8 inches deep. 

6 0 cultivated li time. 

0 steam harrowed. 


These operations, performed at a time when most beneficial, yet 
when with horse labour the work could not have been under-* 
takers are great facts in favour of steam culture. 

The following figures, referring to certain work performed 
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between Feb. 23 and May 16 will be instructive, as showing the 
average spring work per diem :— 


Ploughed. 

Grubbed. 

Depth. 

Days. 

Bemovals. 

Coals. 

Oil 

Wages. 

Repairs. 

Acres. 

43 

Acres. 

97i 

181 

(Part baiv 
rowed after.) 

Indies. 

6to8 

51 

• i 


£. s. 
21 12 

1 

£. s. dj 
2 15 3 

£. 5. 

37 8 

£. s. d. 
5 4 6 

43 

228^ 


This averages nearly 54- acres daily. 

The daily expenses in winter are as follows:— 

£. 8, d. 


5 men.0 10 6 

4 boys . 03 5 

Horse and water-cart . 0 4 0 

Goal, 11 cwts. 09 4 

Oil . 0 10 


18 3 

In summer, 2d. a day extra per bead. 

In addition to the above, 8d. an acre for ploughing, and an 
acre for cultivating, is paid, which would increase the expenses 
about 2s. 6d. a day.* No journal has been kept of the work, but 
we have been furnished with the operations during the seasons of 
1864 and 1865, from August 29th, 1864, to April 18th, 1865, 
during which interval the apparatus was working and shifting 
87^ days, and ploughed or dug 200 acres, and cultivated 146 
acres; which is barely 4 acres per day,—rather a poor result, 
attributable partly to the fields lying at considerable distances, 
and the hilly nature of the land. Taking this specimen as an 
average we can arrive at the annual cost:— 


£. 3. d. 

Labour.. .. .* .. .. 0 16 5 

Horse and water-eart. .. .. 040 

Coal and oil.0 10 4 

Bspairs. ..0 11 5 

fWear and tear on 6502,, at 7 per cent. .. 0 11 1 
Interest at 6 per cent. . *075 


Cost per day .. .. ..3 0 ,8 


* The men employed working mowers, reapers, and other machinery, are 
allowed ad. a day extra, which is sometimes varied by payment per acre for work 
d;ODe. This works satisfactorily, stimulating all the young men to become skilled 
labourers.—B. 

t The difference between this and the original cost is a deduction in engine for 
thrashing work. 
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15.9. M. per acre appears to be the cost of ploughing and culti¬ 
vating, the proportion due to each not being ascertainable. 
Annual outlay for steam cultivation, 265Z. 8,9. 4:d, 

It is difBcult to arrive at the saving in horses, the work of the 
estate being mixed up with the farm. It is estimated that 12 
horses are put down; but, looking at the specimen of work in 
1864 and 1865, this appears more by about one-third or one-half 
than the results justify: even if only 6 horses are put down, there 
has been no loss, and the effects on the crops are satisfactory. 


Conclusions, 

' In endeavouring to arrive at conclusions, we avoid instituting 
comparisons as to the merits of different inventions—on this point 
our readers will judge for themselves—but we may point out the 
conditions most suitable for each. Where the farms are small, the 
arable land under 300 acres, the land hilly and the fields 
irregular, we believe the roundabout system will prove most 
practical and economical, whether the land be light or heavy* 
Where the land is level, the fields large, and we have an area 
sufficient to employ the machinery, say for 100 days per annum, 
direct traction offers advantages, in greater power and deeper 
work, especially in the case of strong land, provided we have 
roads for the engine to move on. The difficulty of travelling on 
soft headlands, and the delays that arise therefrom, are serious 
obstacles with traction-engines. On large areas of light land 
great results might be anticipated from the double-engine system, 
since there would be no trouble with the engines and no diffi¬ 
culty about getting forward fast enough for the use of wide 
implements; unfortunately our inspection did not afford any 
experience of double engines. Our general conclusion is, that 
success depends more upon management than upon the nature of 
the apparatus—good management will command success under 
adverse conditions, whereas no advantageous circumstances can 
compensate for want of intelligent supervision on the part of the 
proprietor, which should be based upon a thorough practical 
knowledge of steam machinery. There must be patience and 
a determination not to be overcome by the many difficulties 
which novelty and ignorance give rise to. Granting, then, 
that the ihachinery is in good hands, and the conditions favour¬ 
able, the result will be.a success—varying, of course, with 
the particular, conditions in each case: this being so, we 
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naturally^ enquire how it is that steam culture has made 
comparatively so little progress. Want of accurate information 
may be one cause, deficiency of capital another, and possibly 
want of confidence in the security of tenure a third. And this 
brings us to another point, viz., the necessity for co-operation 
between landlord and tenant. Farms require more or less pre¬ 
paration for steam, fences should be taken up, and in some cases 
roads made. The latter work ought to be carried out by the 
landlord, and a fair interest paid by the tenant. Again, trees 
left in the arable fields present a serious obstruction, and unless 
landlords are prepared to assist tenants in such matters the latter 
may well hesitate to incur the large outlay required. In the 
majority of instances, we found the proprietors satisfied with 
results, and, having once experienced the advantages of steam 
over horse-power, unwilling to go back to the old system; in one 
instance we have the incoming tenant taking the machinery at a 
valuation, entirely as a matter of choice, convinced that it would 
pay him well to do so. This is most important testimony, and 
is not weakened by the fact that we have a case of an opposite 
nature, since the peculiar circumstances perfectly justify the 
action of the incoming tenant 

A point of great importance on strong land is the effect of 
steam cultivation on drainage and produce. With the excep¬ 
tion of Lord Zetland’s farm where extraordinary horse culture 
had been adopted previous to the introduction of steam, and 
that of Mr. Pease, where steam had not been fairly tested, the 
evidence is favourable on both points, and we find as the result 
of experience that which we already anticipated theoretically, 
viz., that the increased depth of surface and the absence to 
pressure greatly increase the absorbing powers of the soil, and 
consequently assist the action of the drains. So long as we 
trample a hard pan a few inches beneath the surface, so long 
must we have surface-furrows and high-backed lands, in order 
that the rain-water, which cannot enter, may run off rather than 
lie stagnant on the surface rotting plant-life. We fail of exact 
evidence as to increased produce because farmers, as a body, 
will nol^ and indeed cannot, carry out accurate experiments. 
In many cases the increase has not been sufficiently marked to 
be visible to the eye, whilst in others from 4 to 8 bushels per 
acre is the estimated increase of corn-crops, and such a result 
would add materially to the profits on steam. 

The next point to be considered is the area on which steam 
can be profitably employed. We have seen one instance where 
good results were obtained on 138 acres, but the circumstances 
are too exceptional, and the general management too remarkable. 
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to allow of conclusions being drawn, so we think that 250 
acres of strong arable land is the minimum quantity on which 
it would be wise to introduce steam culture, the engine still 
earning most of its money at other work ; in such a case we de¬ 
cidedly recommend the roundabout plan, with a cultivator and 
plough. On such a farm 10 horses would be reduced to 6 or 7, 
and the saving of 150/. to 200/. would go a good way towards 
paying the expenses. On light land a larger breadth would be 
desirable, say from 350 to 400 acres, and as the acreage is 
increased beyond these limits, the profit of the investment would 
be increased. Wear of rope will always prove a formidable 
source of outlay; rather to our surprise we cannot discover any 
material difference in favour of direct traction in this respect; in 
some cases, depending probably upon difference of soil, we find 
the advantage the other way; the limits appear to be from 6d. to 
9d!. an acre. A point of great importance to impress upon the 
novice is not to rack and strain the engine at starting by over¬ 
taxing its powers. Many people have an idea that the power of 
steam is really without limit, and that the proper thing to do is 
to go down several inches below the horse pan, and increase the 
depth at one operation, whereas better results will follow more 
gradual proceedings, and the wearing parts of the engine be 
kept right. When heavy work is required we must be content 
with a less quantity, and take off one of the ploughs or reduce 
the number of tines of the grubber. The speed of the engine 
should be uniform and tolerably great, and the power should be 
master of the work. 

One of the most important objects of this enquiry was to 
collect information relative to the success or failure of Steam- 
ploughing Companies, of which several have been established. 
We investigated the results in two cases, namely, at Whitchurch 
and Market Drayton; the latter, for reasons detailed in the 
report, may be passed over, since the failure of the apparatus is 
enough to account for the result; the Whitchurch Company 
affords an interesting case, from which we may venture to draw 
conclusions. It is not a success, nor is it a failure: the facts are 
not sufficiently encouraging to justify our recommending invest¬ 
ment under similar conditions, nor are they of such a damaging 
nature as to preclude the hope of success under more favourable 
circumstances. The district is principally devoted to dairying, 
the proportion of arable land is limited, the fields irregular, and 
often very small. The land to be worked by steam is most 
intractable, and the frequency of moves and the distances to be 
travelled are sad hindrances to progress. The management has 
been g^Kid, breakage not extravagant, yet during last year the 
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average work per day, including a large proportion of cultiva¬ 
tion, did not exceed 5 acres. Under more favourable conditions 
—large fields in an arable district—we should have had a 
different result; and, under such circumstances, we believe 
Steam Cultivation Companies may work to a profit, 

John Coleman, 

JEscrickf near York 

John Thompson, 

Badminton^ Chippenham. 

John Hemsley, 

Shelton^ Newark 

George Turnbull, 

Horton^ Belford^ Northumberland. 

Mr. Turnbull was present throughout the whole inspection. 
Messrs. Thompson and Hemsley relieved each other. 
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VIIL —Address of the President to the General Meeting^ held 
December 12, 1866. 

The Eoyal AgricultTiral Society not having held a Country Meeting 
this year, the Council have lost their customary opportunity of meeting 
the members of the Society, and of manifesting, by the success of their 
show, the vitality of the Society and the steady progress of British 
agriculture. I therefore take this opportunity of making a few remarks 
on some of the topics which possess most interest for agriculturists 
at the present time, in the hope that other gentlemen may join in the 
discussion, and give the Meeting the benefit of their experience and 
their opinions on those subjects. * I wish first to mention that I shall 
only advert to those topics which possess a common interest for all 
our members, and shall avoid all such as may be likely to arouse feelings 
of antagonism and class interests. I press this point strongly, because 
some of these forbidden topics involve questions of great importance, 
and, as Chairman of the Journal Committee, I have frequently been 
urged to take steps to procure articles on such questions as leases, 
tenant right, preservation of game, &e. These and other similar 
questions are, no doubt, deeply interesting to both landlords and 
tenants, and nothing can be more reasonable than that men who have 
a common interest in any subjects of this nature should meet and 
discuss them; should, if they think fit, write pamphlets and news¬ 
paper articles, and endeavour, as much as possible, to enlist public 
opinion in support of their particular views; but when all is done 
landlord and tenant must in the future, as in the past, settle their 
mutual rights and privileges by individual negotiation and agree¬ 
ment; and in the great majority of cases such negotiations will 
assuredly end in land being let at its market value, such market value 
varying in some measure according to the security afforded to the 
tenant, that if he lays out his capital on land that is not his own ho 
will get it back with feir profit. Whilst, however, admitting the full 
importance of this class of subjects, I do not hesitate to state that the 
consideration and discussion of them were not the objects for which 
this Society was founded. I am one of those who took an active, 
though a very subordinate part in its formation: I have been a 
member of the Council from that time to this, and I can safdy say 
that the principal aim of the founders was to promote the improve¬ 
ment and development of those two great branches of industry known 
as stock and crop farming, upon which the prosperity of both land¬ 
lords and tenants must ultimately depend, and in the prosecution of 
which landlords and tenants can heartily pull together, I must here 
guard myself against the supposition that I mean to exclude from the 
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list of subjects properly occupying the attention of tliis Society such 
questions as the education of the agricultui’al classes, the best con¬ 
struction of labourers’ cottages, and many other kindred subjects, 
Nothing can be farther from my intention. These subjects were set 
forth in our charter, and naturally and properly occupy the attention 
of the Society at the present moment; but improvements of all kinds, 
whether in education, or in farm buildings and cottages, require 
ample means, and I repeat, therefore, that the first great object of the 
formation of this Society was to increase as much as possible the 
amount of wealth to be extracted from the soil, leaving the apportion¬ 
ment of it between landlords, tenants, and labourers, to be settled 
between man and man at fitting time and place. Nor is the sphere 
of our operations thus defined either a narrow or an ignoble one. We 
may well be content to devote our energies to the production of the 
great staple products which must always form the main bulk of 
the food of man, and to produce this food in greater quantity and of 
better quality than heretofore is one of those highly gratifying results 
which, whilst improving the position of the agriculturist himself, adds 
at the same time to the comfort and wellbeing of even the humblest 
classes of his countrymen. 

Having thus limited myself at the outset, I will first advert to 
that subject which has been one of absorbing interest during the 
whole of the past year—mean the cattle-plague. At this time last 
year the Council of this Society were exerting themselves to bring 
the collective weight of this and other leading agricultural societies 
to bear in inducing the Government to adopt certain stringent regu¬ 
lations for preventing the movement of cattle generally, and for 
slaughtering promptly those attacked by the disease. The resolu¬ 
tions unanimously adopted by the Council with this view were, as 
nearly as may be, subsequently embodied in the '‘Cattle Diseases Pre¬ 
vention Act;” and, looking at the immediate check given to the cattle- 
plague when that Act came into force, and its subsequent rapid and 
continuous decline, few persons are now found to question the sound¬ 
ness of the policy then pursued. The cattle-plague has now for a 
considerable period been brought into such narrow compass that we 
may reasonably hope soon to see it altogether extinguished ; and it 
seems to me important that, whilst its disastrous effects are still fresh 
in our memories, we should not allow our attention to be divert^ 
from the true character and results of this calamity until such regula¬ 
tions be permanently adopted—be made, in fact, part of the law of 
the land—as may give us all the security against its recurrence which 
the nature of the case ^9^ admit ofi The late attack of rinderpest 
may he said to have lasted Httlo more than a year, for though the first 
cases were observed at the end of June, 1865, it had not made any 
ficreat progress before August of that year, and by the end of August* 
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186,6, the attacks of the disease had been reduced within very narrow 
limits. In point of duration, therefore, the great visitation of rinder¬ 
pest of the last century, which lasted from June, 1744, to 1757, or 
thereabouts, varied materially from this. But rinderpest, like other 
things, travels by railway in these days, and in little more than three 
months from its hrst appearance it had invaded more than half the 
counties of England and a large portion of Scotland. The number of 
diseased fl.TiiTYia.lfl which have died or been killed amounted on the 24th 
of November last, to 209,332. No return of their value can yet be 
obtained, but taking the average value of 1864 head slaughtered in 
the West Riding of Yorkshire, and applying that average to the whole 
number, we obtain a total of 2,690,0002. This, however, does not 
represent the whole of our loss, as a considerable number died before 
the passing of the Cattle Diseases Prevention Act, whose deaths were 
not reported to the inspectors. Heavy losses were also incurred by 
the forced sales and premature slaughter of young animals in store 
condition, in oonseq^uence of the panic caused whenever the disease 
made its first appearance in a new neighbourhood. On the whole I 
cannot rate the national loss caused by the cattle-plague at less than 
three millions sterling. It is mortifying to refiect that (humanly 
peaking) this great loss might have been in great measure prevented 
if we had not been too proud to profit by the experience of our own 
and other nations who had fireq[uently had to battle with this terrible 
scourge, and who had uniformly come to the conclusion, after repeated 
attempts at cure, that immediate isolation and slaughter of all animals 
attacked by rinderpest was the only mode of escaping heavy loss. No 
doubt some will be found to dissent from my conviction, that this 
great loss might have been almost entirely prevented if our existing 
machinery for stamping out cattle-plague had been set to work on its 
first outbre«j£. It will be difficult, however, to escape from this con¬ 
clusion if we compare the results of the kdssez-aller ” and the 
“stamping-out” methods in the summers of 1865 and 1866. Com¬ 
pare, for instance, the month of July, 1865, with the month of Sep¬ 
tember, 1866. In the former month there were 79 fresh outbreaks of 
the disease; in the latter there were 74. So that the number of new 
centres of infection created were in each of these months nearly the 
same. In the latter case, however, the stampmg-out principle was 
applied to these new sources of infection, in the other they were left 
to increase and multiply. And what was the consequence? Two 
months later the full effect of these new outbreaks would be folly 
seen; and we find in September, 1865, 954 fresh outbreaks, attacking 
6200 animals; whilst in November, 1866, there were only 8 ficesh 
outbreaks, attacking 16 animals. T^y should not the 74 fresh out¬ 
breaks in September, 1866, have done as much mischief proportion¬ 
ately as the 79 in July, 1866 ? Some will say that the disease was 
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worn out, had become less intense or less contagious than it was a 
year before. This, however, is not the case, as throughout the whole 
of this visitation the nature and character of the attacks have been 
remarkably uniform, and in the very latest cases, the disease has 
shown itself just as contagious and just as fatal as at the first com¬ 
mencement, 

1 have already shown that we, as a nation, have incurred a 
very heavy loss rather than admit that our scientific means and 
appliances are as insuficicient now to cure or even mitigate this disease 
as they were a century ago, in this country, or as they are in other 
countries up to the present day, but having paid so dearly for our 
experience, it would be totally inconsistent with the business-like and 
practical character of Englishmen if we did not take steps to profit 
by our past error, and to prevent our having to buy our experience 
over again at the same heavy cost. With this view the Council have 
within the last few days sought an interview with Her Majesty’s 
Government, and stated our unanimous conviction that so far as the 
present attack of rinderpest is concerned, it would be highly impolitic 
to relax the restrictions which have proved so effective until a suffi¬ 
cient time shall have elapsed without the occurrence of a single case 
to afford a reasonable probability that the disease is extinct in Great 
Britain. With reference to the future, we also pointed out the im¬ 
portance of obtaining from Parliament, in a permanent form, the 
power to revive at any time when required the existing machinery. 
That this machinery is efficient for its purpose is proved by the fact 
that in any of the later outbreaks the disease has rarely extended 
beyond the farms where it first appeared, unless from great apathy 
and negligence on the part of the local authorities. If the provisions 
of the Cattle Diseases Prevention Act are not renewed they will 
expire next June, or at the end of the then session of Parliament, and 
on any new outbreak of the disease Parliament would have to be 
called together, or, if then sitting, the tedious process of passing a 
Bill through both Houses would have to be incurred before any 
effective measures could be taken, and we should assuredly have again 
to pay dearly for our want of foresight. The third point, which the 
Council consider of equal, if not greater importance, than either of 
the two former, is that the importation of foreign cattle should be 
permanently placed on a safe footing. The whole character of this 
trade has been changed by the continued extension of railways on the 
continent of Europe, occurring as it has done simultaneously with 
a great increase in the price of cattle in the English markets. These 
two causes combined make it answer to the importer to bring cattle 
from much greater distances, and we can no longer consider Eotterdam 
and Hamburgh as the ports from which only Dutch or North Gorman 
stock are brought here, but they have become the termini of a great 
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network of railways, at the other end of which lie the great steppes of 
Eastern Europe, from which the rinderpest is rarely absent; and we 
are placed in nearly as much danger as countries liho Austria and 
Prussia, which, geographically, lie much nearer to the sources of 
infection, and which have only kept themselves free from most 
calamitous losses since they have adopted very stringent regulations 
as part of their permanent code, ready to be put into active operation 
at the shortest possible notice. The number of store cattle im¬ 
ported is so limited that it would not be dificult to establish an 
efficient system of quarantine for them, and there can bo little doubt 
but that if it were once thoroughly understood, that in future all fet 
cattle must be slaughtered at the ports of disembarkation, arrange¬ 
ments would soon be made by which it could conveniently be carried 
out, and I am sanguine enough to bdieve that after a time it would be 
conducive to the interest of the importer, as it assuredly would be to 
that of the consumer. Let it be assumed that convenient slaughter¬ 
houses were constructed at the ports both of export and import. In 
winter, when the passage is rough and tedious, and the importers 
suffer great losses by general deterioration and numerous deaths 
amongst their live cargoes, they would slaughter the cattle at ]Etotter- 
dam, Antwerp, Ostend, and other convenient ports, and during the 
winter months the meat could be brought over in capital condition; 
During the summer months, when firesh meat would not bear a sea 
voyage, the animals must be brought over alive, but at that time of 
year the passage loses half its terrors, and the cattle would be 
slaughtered at Hull, Harwich, or the port of London. Even now 
hresh meat is becoming an article of daily importation, and from a 
return kindly furnished to me by &e President of the Board of Trade, 
I leam that in the month of October last no less than three millions 
four hundred and twenty-eight thousand pounds of meat, salted and 
fresh, were imported, of which the greater portion was fresh mutton. 

The next question to which 1 shall allude is what has been termed 
the labour difficulty. AH who are engaged in rural pursuits are 
aware that wages have risen very much during the last few years, 
and that not only has labour become a more costly item in farm expen¬ 
diture, but it is extremely difficult in many districts to obtain a suffi¬ 
ciency of the right sort of men. Some years ago it was very common 
to hear frrmers severely blamed for not giving high enough wages 
to thmr labourers, and now it is equally common to hear the labourers 
found fault with for asking extravagantly high wages. In each case 
the complaints are equally unreasonable. A farmer who should from 
kindness of heart give much higher wages than his neighbours would 
soon fnd himself in the Oasseite^ and it would be equally unbusiness¬ 
like to expect that labourers should ask lower wages than they think 
they can obkin. Several causes have contributed to bring about the 
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present scarcity of labour in particular districts, tbe most iiMuential 
of wbich have been tbe rapid expansion of tiade, &0 successive 
alterations wbicb bave been made in tbe law of parocbisd settlement, 
and, aboye all, tbe great increase in tbe facilities and cheapness 
of locomotion. Tbe change, though gradual, has been progressive, 
and appears likely to be permanent, and it is an interesting 
^[UGstion bow best to deal with it. A noble lord at an agrx-* 
cultural dinner in one of tbe midland counties, a few months ago, 
was so much impressed with tbe importance of tbe g^uestion as to 
suggest tbe possibility of applying tbe co-operative system to 
agricultural labour. Judging from' tbe newspaper report of his 
lordship’s speech, be did not do more than throw out tbe idea 
with tbe view of diciting discussion. It does not appear to me that 
tbe labourer could fairly be allowed to participate in tbe farmer’s 
profits in good seasons unless be could also bear bis share of tbe 
farmer’s losses in bad ones, which be would clearly be unable to do; 
but there is one mode in wbicb tbe farmer might admit bis labourers 
to be partners in bis farm, which would, I think, go some way towards 
surmounting tbe present labour difficulty, and would, with little cost 
to tbe farmer, be of incalculable benefit to tbe labourer. Tbe plan I 
would suggest is that tbe farmer should let to a certain number of bis 
labourers sufficient grass-land to enable each of them to keep a cow, 
and that these allotments should be tbe rewards of industry and sobriefy* 
I bave for some years watched tbe operation of two modes of carrying 
this out, one plan being to let to each man a separate field of two or 
three acres, wbicb is much preferred by tbe men; the other being to 
give up two fields of considerable size to a number of men, who use 
one in common as a summer pasture for their cows, and mow tbe other 
for bay, the separate holdings being Eparked out by a post at each 
corner. Tbe latter method is suitable for large farms on wbicb it 
might bo difficult to find or to form a sufficiency of small fields for 
separate allotment. Both pious work well. Tbe cost to tbe farmer is 
trifling, as tbe cottagers are always willing to pay a fair rent for tbe 
land. To labourers with families the advantage of keeping a cow can 
barely be overrated, but I do not think it advisable to confine it to 
ffitbers of families, as a steady married man without children is thus 
enabled to save a little money, and becomes so much interested in bis 
cow and his pig that tbe alehouse is no longer tiie chief source of 
attraction during bis leisure hours. Those who are best ac^rwinted 
with agricultural labourers will, I fed. confident, bear me oui^ tbe 
assertion that a man who can ensure regular wor!^ at fair wages, with 
sufficient land to keep a cow and a pig, and obtain even a moderately 
good cottage among tbe Mends and neighbours whom be has known 
&om bis oMldhood, will seldom be found willing to exchange his 
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position for the crowded conrts and alleys of the large towns, even by 
the temptation of considerably higher money wages. 

The council have, during this year, devoted a good deal of time and 
attention to the organisation of a critical inquiry into the results of steam 
cultivation, followed up by an examination of selected farms in most of 
the counties of England. The high price of mutton and wool for several 
years has given such a stimulus to light-land farming, that the strong 
wheat lands have receded in public estimation, and are at present 
most in need of improvement. Yet Mr. Lawes has proved that even 
by the ordinary methods of cultivation, about two quarters of wheat 
per acre may be grown on strong land for twenty years in succession 
without manure; and Mr. Smith of Lois-Weedon, has carried this 
further, and shown that by a thorough disintegration of the soil, and 
repeated exposure of a fresh surface to the fertilising effects of the 
atmosphere, at least 4 quarters of wheat per acre may be calculated 
upon as the average produce of moderately good wheat land for an 
equally long period. The only drawback to this gratifying result 
consists in the heavy cost of cultivating the stiff clays. The steam- 
plough is the most likely agent to get over this difficulty, and the able 
men who are at present engaged in arranging the great mass of infor¬ 
mation they have collected on this subject will, we trust, be able in 
their reports to show us the extent to which the employment of steam 
machinery in the cultivation of strong land has been commercially 
successful, and also to point out any special causes which have retarded 
its introduction and diminished its benehcial effects, whether arising 
from the imperfections of the machinery, or from improper modes of 
applying it. 

One of the most promising features in the agricultural prospects 
of the present day is the almost unlimited demand which exists 
for many of those products which our soil and climate are specially 
adapted to produce in perfection. The western counties of Great 
Britain and Ireland are peculiarly well fitted for the breeding and 
rearing of live stock, yet our constantly increasing imports show 
that the home supply is by no means equal to the demand. If our 
acute but misguided fellow-countrymen in Ireland would abandon 
their Fenian follies, and devote themselves heartily to the cultivation 
of green crops and the improvement of their pasture lands, they might 
appropriate a large portion of the vast sums which are now expended 
in bringing live stock from the most distant parts of Europe. Even 
now there are more cattle in Ireland than in England, 3,493,000 
against 3,307,000, and that number might with ease be very largely 
increased. Dairy produce, too, has for some years borne a very 
remunerating price, and need fear no competition from distant coun¬ 
tries. The effect of the cattle plague on the supply of milk to large 
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towns is remarkably illustrated by tbe quantity of milk now conveyed 
by railway for the supply of the metropolis. The seven great railway 
companies, who principally conduct this trade, have kindly furnished 
me with the following interesting particulars. One company says that 
the increase in the quantity carried in 1866 above that in 1864 is 86 
per cent.; another company says their increase is 120 per cent.; a 
third, 362 per cent.; and the London and Iforth-Vestem, and 
Brighton companies, state their increase at fifty and sixty fold respec* 
tively. There are now more than 220 stations sending milk to Lon¬ 
don, by passenger or special milk trains, from distances varying from 
7 to 190 miles, for a charge varying from a minimum of a halfpenny 
to a maximum of 2d. per gallon for the whole distance. In the last 
three months, September, October, and November, 1866, which are the 
worst months in the year for the milk trade, no less than 1,662,000 
gallons of milk have been brought into London by rail, showing that 
we should probably underrate the total quantity carried for the year 
1866, if we stated it at 7,000,000 gallons. This is a remarkable 
instance of the rapidity with which so extensive a trade in an article 
which is diflcult to move in large quantities, and which yet will not 
bear delay, has been transferred to new and distant localities, when 
circumstances required it. It is to be hoped that this large introduce 
tion of good country milk will effect some improvement in the very 
unsuccessful mixture which has hitherto been sold under the name of 
London milk. 

The favourable prospects of which I have spoken are by no 
means confined to the western side of Bngland, The drier clhnate 
of the eastern counties is specially adapted to the growth of fibpst-rate 
barley, and the value of a little extra quality in the sample was 
never more plainly shown than in the present season. The 
landowners of the eastern counties, however, must pardon me for 
saying that they do not make full use of their advantages. Barley 
growers will all tell you that they can only grow good barley on good 
land, but a large portion of the light sands have marl or clay in their 
immediate neighbourhood, and that marled sand will grow good barley 
is well known and extensively acted upon by many of the leading 
agriculturists in that district; but there are still thousands of acres of 
poor weak sands with marl in their midst which, if liberally applied, 
would double the value of the land, and enable it to produce better 
barley than any yet imported from other countries. To watch for and 
promptly seize any opening for a profitable trade which the changing 
circumstances of the times may afford, and eqjecially to turn thoroughly 
to account any peculiar advantages of soil, climate, or position, requires, 
however, not only the shrewd sagacity for which our farmers are dis¬ 
tinguished, but fiSteo a cultivated intellect, the result of a really good 
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education, wHch, unfortunately, many of our farmers have not been 
able to obtain. In the endeavours which the Council have lately 
made to fix the attention of the agricultural world on this subject, 
they have naturally felt that the amount of funds which could bo 
spared for this purpose were so small as to be utterly inadequate 
to provide the means of education for the most limited number of 
youths. They have, therefore, adopted the only course which seemed 
to be open to them, viz.: that of offering a few prizes of moderate 
amount for general competition, in the hope that this practical expres¬ 
sion of opinion on the part of the Eoyal Agricultural Society would, 
at any rate, draw attention to the question, and might be of some value 
as an indication of the kind of education which is most required for 
young farmers, and in which they are most deficient at present. 

By way of recapitulation, I wish, first, to urge strongly the 
importance of treating cattle-plague like a coufiagration, and that it 
is as much a matter of ordinary prudence to keep up the machinery 
for stamping out the one as it is to keep fire-engines and firemen 
ready at a moment’s notice to extinguish the other. Secondly, I hope 
to see the method I have suggested of dealing with our labourers 
generally adopted, and supplemented by others of a similar charactor, 
whereby we may give the men local interests, and the strongest pos¬ 
sible inducement to establish a kind of savings’ bank in their own pig¬ 
sties and cow-houses, a step which is not unlikely to lead eventually to 
the savings’ bank in &e neighbouring town. But, at all events, this will 
increase the self-respect of the labourers themselves, and enable them 
to bring up their families in health and comfort. Thirdly, the educa¬ 
tion of the rising generation of farmers requires thoroughly over¬ 
hauling and adapting to the wants of the day. This movement has 
abeady begun in one or two counties; but there are many deep- 
seated prejudices to be removed, and there is much ineHim to bo 
overcome before our middle-class education is brought up to the 
present high standard of English civilisation* Lastly, under the good 
providence of God, who has promised us a return of seed time and 
harvest so long as the world endures, the present prospects of 
English agriculture are highly encouraging. Our improved facilities 
of ti’ansport, both by sea and land, are continually giving us access 
to whole nations of new customers, and as long as our foreign trade 
continues to increase, so long will the consumption of home-grown 
commodities by our labourers and artizans be such as to provide a 
remunerating demand for all the beef and the beer, the butter, 
and cheese^ which the combined practice and science of our fanners 
may enable us to supply. 
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IX.— TAe Agriculture of Worcestershire, By Ommeot Cable. 
Prize Essay. 

Numerous subjects present themselves for consideration in 
making a report on the farming of Worcestershire. There is 
perhaps no county in England more varied in its produce and 
its soil. Hops, apples, pears, and plums are added to the usual 
crops, and the soil ranges from the stiffest clay to the sharpest 
sand. Farming, too, differs widely; and I have there seen some 
of the best, and certainly much of the worst, in my experience. 

The Geology oe the County. 

The nature and arrangements of the rocks in Worcestershire 
have had an im][)ortant influence on its farming. We find in 
close proximity some of the best and the worst land, the desirable 
physical and chemical combinations for agricultural purposes 
being obtained by a mingling of the various formations. 

The principal strata cropping out in the county, as taken in 
descending order, are the 

^ Post Tertiary, 

Liassic, 

Triassic, 

Carboniferous, 

Devonian, 

Silurian, and 
Primary. 

The Post Tertiary comprises the northern drifts and alluvium, 
the latter of which, being tlie dibris of several formations, are 
generally most valuable to the agriculturist 

The alluvial deposits by the river sides often produce very 

5 rime meadow, as on the banks of the Severn and Avon, where 
le stream runs sluggishly. In these places clay is deposited by 
each flood in sufficient ^quantity to mix with and improve the 
coarser sand, thus forming a combination suitable to the growth 
of the finer grasses, which is rarely found on or near the hmks 
of rapid rivers. 

The Liassic embraces the inferior oolite and lias; the former, 
in the neighbourhood, of Broadway,Hill, Brendon Hill, and the 
detached portion of the county near Blodcley, being good healthy 
land for sheep, hut without much more agricultural merit. 

The Lias comprises one of the most important districts in the 
county. It runs north-east from Tewkesbury to Cleave Prior, 
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and north-west from Broadway to Oddingley, including Bredon, 
Pershore,and Evesham, altogether about one-fourth of the county. 
Of this upwards of 1400 acres is very profitably cultivated as 
market gardens, growing plums, &c., in large quantities, while 
some of the remainder is stiflF, unimprovable, and almost worth- * 
less clay. 

Bather more than half the county is of the Triassic, or new 
red sandstone formation, the Keupar sandstone and new red marls 
running through the middle of it in a north-easterly direction, 
and comprising chiefly the districts of Worcester, Droitwich, 
Redditch, and Upton-upon-Sevem, where valuable land abounds, 
especially in die neighbourhood of Kempsey and Omtersley. 
This district produces apples, pears, and hops. . 

The districts of Bromsgrove, Stourport, and Kidderminster are 
of tihe waterstone subdivision, or the upper soft red. Some 
pordmis are firstrolass sheep land, and in a high state of cultiva¬ 
tion, while others ate very light. In the neighbourhood of 
Eoddenninster it is a "blowing sand,’’ covered for many acres 
with gorse. These sands are of the modem marine deposits, 
and are derived iGrom the Straits which once separated England 
and Wales. r 

The Carboniferous system comprises the coal and mountain 
limestone in the neighbourhood of Dudley, Bewdley, Pensa^si:, 
and Rock. This is a poor soil and of little agricultural value. 

The Devonian, or old red sandstone, is found on the extreme 
north-west of the county, at Tenbuxy and its districts, where very 
large oak and larch and good hops are grown, and excellent cider 
made. Fine herds of Hereford cattle may here be seen. 

The Silurian comprises the Wenlock series, and is an unim- 

S rtant formation only cropping out in the neighbourhood of 
alvem, Whitley, and a few other places. The same remark 
applies to the Sienites of the primary formation, which are prin- 
cij^ly found in the neighbourhood of Malvern. 

The Cltmtate. 

The climate of Worcestershire is, from its moisture, favourable 
to the growth of roots, yet the rainfall does not hinder the 
perfect ripening of wheat; it thus combines the advantages both 
of the Western and Eastern Counties, producing, where the soil 
is suitable, both roots and grain of first-class quality. 

Mr. Thomas Henry Davis of Orleton, near Worcester, who 
has kept an accurate register of the rainfall for the last 80 
years, has favoured me with the results of his labours as 
follows 
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inches aboye the grass-plot on which it stands. 
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,Aveeage Tempebatueb at Oeletost, 'Worcesteeshiee, at 9 A.M, 



1S6L 

1862. 

1M 

liW 

1866. 


o 

o 

o 

O 

o 

January .. 

81*80 

37*98 

39*41 

34*06 

33*31 

Febmajy .. -- 

39‘SS 

40*49 

41*43 

35*63 

35*04 

March . 

44*13 

41*80 

43*44 

40*89 

37*85 

April . 

45*37 

48*92 

49*74 

49*14 

52*35 

May. 

54-04 

56*77 

'54*21 

67*24 

65*94 

June . 

60*75 

57*56 

58*75 

58*87 

68*90 

Joly . 

61*80 

59-83 

62*01 

62*16 

64*31 

August.. 

63*26 

59*97 

62*11 

60*43 

60*50 

September .. 

56*55 

55*45 

55*08 

67*31 

61*79 

October. 

53*36 

61-58 

50*80 

50*72 

60.* 13 

Norember .. i 

88*81 

35*65 

46*52 


42*85 

December .. .. 

87-76 

42*54 

43*15 


41*,60 

Totals .. .. 

586*98 

687*49 


583*35 

599*36 ‘ 

Yearly averse 

48*92 

48*96 

60*47 

48*61 

49*95 


I Thie &efmometers were all made by Casella, of Hatton Gar¬ 
den, London, and tested at tbe Kew Observatory, they are placed 
in a stand doubly louvre-boarded, and free from the influence of 
bmldings. 

It will be seen by ihe above table tbat, except in the year 
1862, the months of July and August reached the temperature 
of 6(F in the shade, which is considered the requisite point for 
wheat to ripen to perfection. 

Oldee Eecokds. 

There are not many records of the farming of the county. 
Perhaps the most interesting to agriculturists is in Dr. Nash’s 
* History of Worcestershire,’ published in 1781, as showing that 
even at that time some people entertained enlightened views on 
many agricultural matters, but more especially on the improve¬ 
ment of grass land. Dr. Nash states: “ The grass is managed 
better thsm &e ploughed lamd, for the good farmer levels, drains, 
and dungs it, and finds by experience that manure pays better 
on grass than tillage. The uplands should not be mown more 
than once in three years, and should be manured when mown, as 
soon as the hay is. carried.” This advice, if given at the present 
day, would accord with the dictates of science and experience. 

Speaking of turnips, &c.. Dr. Nash recommends their growth 
for feeding cattle, and sheep on the, greens ward, and says that, if 
managed in that way, they ’will heep twice as much stock. Wi& 
reference to stall-feeding he says, ^‘Tfae cattle are fed in stalls 
where the ground is very wet^ with grain, and f 

and JEurther, -that the dairyman finds' Xk6 inconvenience fmm 
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giving his milking-cows some turnips; but they should not be 
fed exclusively on either tops or bottoms—if they are, the 
flavour of the butter may be affected* He also accounts for 
there being few breeders of stock in the county by saying that 
the land is too good for breeding purposes. 

Some statistics of hops and inclosures are given; and in speak¬ 
ing of the rent of the land Dr. Nash states: “The general rent 
of the pasture land is under 20s., and the Severn, Avon, and 
Teme under 30s., at which some of them were valued at the time 
of Queen Elizabeth; for in that day all the cattle, sheep, &c.,had 
to be wintered in the vale, whereas they now grow crops on which 
to winter, them on the hills.” • 

The rent of the arable land is not mentioned; but Dr. Nash 
states, that let the land be ever so rich, the farmer generally takes 
two crops and a fallow, and never attempts more than three. 

He estimates the area of the county at 618,240 acres, and their 
value at 10s. per acre. 

In good years two or three tons of cherries were often sold 
before five o’clock on Saturday morning, large quantities being 
sent to Yorkshire and the manufacturing districts. 

In writing upon the cultivation of hops, he condemns it as 
injurious to both landlord and tenant; as a few acres of hops 
swallow up the manure of a whole farm, oblige the landlord to 
give long credit for rent, and give the tenant a turn for gaming 
and traffic which frequently proves his ruin; hops, he adds, 
were supposed to be introduced in the time of Henry VIII., and 
before that were imported from Flanders, He also quotes from 
the Earl of Northumberland’'s Household Book, “that in the 
year 1556 the family used for brewing 256 lbs. of hoppys, and 
that they cost 13s. 4d., per hundred.*’ 

* Mr. Noake, in his ^ Notes and Queries of Worcestershire,’ jmb- 
lished in 1856, gives some interesting information. He stat^ 
(page 98): “ That the authorities of Broadway petitioned in me 
seventeenth century to have the servants’ wages rated according 
to statute,” which he gives in full:— 

, ' ' ' s. d , 


receiving,, ,, .. *- •. 

^ An ordimry husbandman .. 

A maidservant by the year . 

A labouter, without meat and drink, per day 
. „' '' - i:with meat and drink, per day .. 

„ " w^out.meat and drink, per day .. 
„ with, meat and drink,- per day .. .. 

Mason and car^nter ..* 

If with meat and drink ' . 


4 0 0 
2 10 0 
1 10 0 

0 0 

0 0 8 }* 

Q Q in summer. 

0 10 ^ 

0 0 6 


He also states that the Worcestershire magistrates, when the 
plague amongst cattle broke out in 1747, ordered 4^. per week to 
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be paid at those turnpikes where it was thought necessary for a 
person to sit up at night and watch, that no horned stock passed 
through without showing proper certificates, with some other 
interesting facts about the cattle-plague, showing that when the 
authorities relaxed their vigilance it broke out afresh. In speak¬ 
ing of the old customs, he says it was customary for the farmers to 
finish wheat-sowing by Allontide eve (Allhallows, November l$t), 
and further mentions the saying— 

At Michaelmas fair (2nd Oct.) 

The wheat should cover a hare. 

Area arb Population. 

Worcestershire is bounded on the north by the manufactuxmg 
districts of Staffordshire, on Ihe north-east and east by Warwick¬ 
shire, with its important manufacturing towns of Birmingham 
and Coventry ; on the south-east and south by Gloucestershire 
with its sheep, dairies, and ports; on the west by Herefordshire, 
with its cattle, cider, bops, and timber, and on the north-west by 
Shropshire, with its sheep, cattle, and timber. 

It will thus be seen that many valuable commodities have to 
pass through the county to and from the manu&cturing districts. 

Its area is, according to ‘Kelly’s Directory/ about 780 square 
miles, or 459,710 acres $ while Dr. Nash, in his ‘History of 
Worcestershire,’ published in 1781, estimates it at 618,240 
acres, at 10s. per acre. 

Tte acreage assessed to the county rate in 1865 is 455,013 
acres, and the amount 1,146,266J.; but this does not include the 
boroughs, and is, therefore, an approximation only. The gross 
estimated rental of property assessed for the poor-rate is about 
1,457,196/., and the rateable value about 1,262,131/. 

The population, according to ‘Kelly and Co’s. Directory’ 
was, in 1831, 222,655; in 1841, 248,460; in 1851, 276,926; 
Stud in 1861, 307,397. Of these the mines employ 2000 |»r- 
scto; hardware,^ 8000, of which 6000 are engaged in making 
naiii^ the rest needles, &c.; iron and steel, 1200; glass, 400; 
porcelain, 500; brick-making, 400; glove-making, 2000; car¬ 
pet^ 3500 ; woollen, lace, ribbon, &c., 2000; and all these 
manufactories have great influence on the agriculture of the 
county, more especially on the garden produce. 

It has navigable rivers, the Severn, the Avon, and the Stour. 

The Stour, which is converted into a canal, forms the con-* 
neijiting link between its agricultural districts and the maRu- 
&ctiiriiig districts of StaGbrdshire.^ The Birmingham and Wor- 
cesler Canal, ihe Kingtop Canal, and that to Droxtwich; all 
sdlad &cUities for the conveyance of agricultural produce. 

has, however, to a great extent be«a superseded by 
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the railways, with which the county is well furnished. The Mid¬ 
land Railway runs all through die centre of the county, and has 
thirteen stations within the limits; the Oxford, Worcester, and 
Wolverhampton has eleven stations; the Worcester and Hereford 
six stations; tfie Tewkesbury and Malvern four stations; the 
Ashchurch and Evesham two ; and the Severn Valley, Bewdley, 
and Tenbury six stations. Some of the stations are counted on 
two lines of railway. Thus the greater portion of the county has 
access to a railway within five or six miles, the value of much 
of the land being thereby increased by lOZ. to 12Z, per acre ; 
yet too many landowners, who would have done well to give 
the land for such a purpose, have met such enterprises with 
apathy, if not with active opposition. 

Live Stock. 

In the recent census the cattle in the county is thus enume¬ 
rated—cows, 20,818 ; cattle under two years, 12,565; two years 
and upwards, 12,406; total cattle, 45,789. Worcestershire cannot 
be considered a breeding county, a large quantity of both cattle and 
sheep being brought into it for feeding and dairy purposes. The 
cattle may be divided into three classes, shorthorns,. Herefords, 
and dairy cows. The shorthorn is not bred so extensively here 
as he should be, particularly in arg.ble districts, for in my belief 
nothing will beat him for high feeding in the yards and on pre¬ 
pared food; a great improvement has, however, taken place of 
late, and many very valuable herds are now in course of forma¬ 
tion. Perhaps the greatest improvemenjt hitherto effected is from 
the use of a good shorthorn bull with the old dairy cows. 

Whilst the shorthorn gradually gains ground in arable districts, 
the Hereford becomes more highly valued amongst grasiers, 
being well adapted by his short legs and compact growth to get 
his own living by grazing, vrith less inconvenience to himself 
than the longer-leg^ged shorthorn. Among the princ^al short¬ 
horn breeders are Lord Beauchamp; Mr. Randell, of Chadbury, 
max Evesham; Mr. William Woodward, of Bredon, near 
‘Se-^kesbury; Mr. Jos. Woodward, Bxrlingham; Mr. Guilding, 
of Brickbams, near Malvern; Mr. Harris, of Stony Lane, near 
Bromsgrove; Mr. Curtler, Claines, Worcester; Mr. Wm. Willett, 
BishainptmiMr. Jiames Webl^ Fladbury; and Mr, F* Munn, 
Temple I^an^em* The Herefords are the prevailing breed in 
the north-west^ and are more or less distributed over the county, 
but there is room for great improvement in them. The prin¬ 
cipal breeders are Mr. H. Chattock, Solihull, near Birmingham; 
Mr. E. J. Goldingham, Grimley, near Worcester; Mr. S. Q* 
Good, Aston Court, near Tenbury; Mr. Walker, Knightwid^i 
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Mr, J. Prosser, Honeyboume Grounds; Mr. Griffiths, Broad¬ 
way ; Mr. J. H. Whitehouse, Ipsley Court, near Redditch; Mr. 

C. Wickstead, Shakenburst, near Bewdley; Mr. B. Hall, Malvern 
Vp’ells; Mr. John Bullock, Guarlford Court, near Malvern; and 
Mr. J. Smith, Shelsley Walsh, near Worcester; the latter of 
whom is said to have one of the oldest herds of Herefords extant, 
noted for their mottled faces. Many parts of the county are 
famous for the butter and cheese produced. Mr. Ellis, of 
Longdon, has taken eight or ten prizes for cheese at the agri¬ 
cultural exhibitions in Worcestershire, and in Gloucestershire 
likewise—no slight distinction for a Worcestershire man. The 
increasing population of the county will be sure to keep up 
the price of cheese, butter, and milk, and it therefore behoves 
every farmer to increase to the utmost this class of produce. 
Each dairy cow takes about toee acres to keep her well all the 
year round. Great improvements may be made in the manu- 
iactute of cheese by studying the scientific principles which 
ri^gulate the separ^ion of the curd, on which much valuable 
inloi^afiion may be obtained from Br.. Yoelckar^s researches. 
One of the common evils^ no doubt^ consists in ^pressing the curd 
into the vats before it is cold, tWeby inducing a ^^^ies of 
fermentation, exemplified in its heaving. This accounts for the 
length of time allowed in Cheshire, Somersetshire, and other 
cheese-producing counties. 

Sheep. 

Much of the lighter soils is peculiarly adapted for sheep, of ^ 
which a large number are kept; in o&er parts there are but 
few, and these are kept upon the meadows, being fed during the 
winter upon hay and roots; other farmers winter them in the 
yards, which in some places answers very well, especially where 
burnt soil is used for the sheep to tread upon, as. the straw in 
wet weather softens the horns of sheep^s feet, and induces foot- 
rot. This may be avoided by good management, as by patting 
boards for them to stand upon to feed, and supplying a small 
quantity of fresh straw every day. The system of using burnt 
son for fattening sheep in yards is largely adopted by Mr. 
Randell, of Chadbury: by continually turning the burnt soil it is 
kept fiesh for the sheep’s feet, and absorbs their manure, making 
a very valuable compost for the land. The number of sheep 
in the county, according to the last census,, is—under one 
50,379; one year and upwards, 153,775; total 204,154* 

^ uTlbe Cotswold sheep appear to be making way upon the sands; 
An'is however the most important of the district breeds; 

downs are al^ kept; but by far the greater uumter 
anr varie^. The principal mm breeders setc 
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—Mr. Watkins, Ombersley, near Droitwicli; Mr, Harris, Stony 
Lane, near Bromsgrove; Mr. Randell, Chadbury, near Evesham ; 
Mr. W. Willetts, Bishampton, near Pershore; Mr. Partington, 
Rouse Lench; Mr. John Dale, steward to R. Berkley, Esq., 
near Spetchley; Mr. Walker, of Malvern, with a few others. 
The high prices of wool and mutton, of late years, have given a 
great impetus to the breeding of sheep, and most valuable stock 
Siey are when at nine mondis old they can be made to realise 

65/ 

The scarcity of keep during the winter of 1864 and 1865, 
consequent on the dry summers, led to great improvements in 
the management of sheep both in winter and summer;, an 
admixture of straw-chaff and com with turnips, 80 or 90 per cent, 
ofjwhich is water, made the keep go farther, and did away 
with the waste of food expended in raising the cold water of the 
turnips to the heat of the body. Much more might be done in 
keeping sheep on the clay farms of this county by consuming 
the roots on the meadow-land, folding the sheep upon it in the 
same way as the light-land farmer would on his arable land, 
giving them a fresh pen every day; and if roots are planted 
early and got off the land in September, a large breadth may be 
grown. The only objection is that it is robbing the arable 
land, but this will right itself by the increased crops of hay pro¬ 
duced, which will swell the manure heap in return* 

Mr, Crowther, of the Hoo Farm, near Kidderminster, has paid 
great attention to the management of sheep. He farms 600 or 
700 alcres of land, nearly all arable, and keeps a large number of 
sheep; to these he gives food in pens, winter and summer, 
cutting the turnips in the winter and penning the sheep on the 
rye, clover, and jye-gmss in the summer* This system he finds 
answer better than the old plan, in fact he follows out the Wilt¬ 
shire system of folding sheep. 

A gentleman near Stourport also informs me that he grows (in 
addition to a large quantity of roots for winter consiimption) 
400 to 500 tons of mangolds, storing them in long trenches 
about 2 feet deep in the ground and 12 feet wide, heaping them 
^ % ridge and covering with a veiy thick thatch. These are 
thrown uncut to the sheep on thegrass lands and 
from April to July* . ; ^ ^ 

He folder renaarks^ ^*1 am always condemning Italian ry©^ 
grass, and al^ys pliating it.” He plants red clover only every 
eighih year, wh^ te generally gets a fair crop* 

,Hobses* 

During the last ten or fifteen years great improvement has,’ 
been effected in the farm horses; on the whole they were qui|j|| 
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up to the average of other counties. It is a great drawback to 
heavy land farms that so many horses must be kept to work the 
land in proper season, eating the food which would be more 
profitably consumed fay cattle or sheep. For this reason the 
wet-land farmer may with advantage rear young horses, and sell 
them o£F as they attain six years old. 

Pigs. 

The pigs have also undergone great improvement: compact 
well-grown pigs, that keep themselves in good condition, taking 
the place of the old raw-backed hogs, which had to be kept 
to be two years old before being fed out; but there is nothing 
special to report on them that 1 am aware of. 

Pastuke Land, 

Dr. Nash, three-quarters of a century ago, mentions that the 
farmer found it pay him better to put his muck on the pasture 
than on the tillage, and to this view we shall again no doubt 
return. Meat, butter, and cheese will no doubt always maintain 
a pajring price, and much of the meadow in the county being 
dairy and feeding land, it will gradnally work itself right, for 
if, by dressing, two tons of hay can be grown instead of on^, it 
necessarily follows that two beasts may be kept instead of one. 

Very much of the upland meadow is of i^erior quality, and 
in many instances it is being converted into tillage, though 
this does not well suit the present time. It does not seem to 
answer well to lay land down to permanent pasture on some of 
the heavier soils, for after the artificial grasses die out, it takes 
years to get anything like a good turf. Perhaps one of the 
reasons of failure is that the work is not properly done. 

The meadows liable to be flooded, on the other hand, are gene¬ 
rally very good, especially those lying near the River Avon. 
Drainage on meadow land is only required for the removal of 
stagnant water, and sometimes harm is done by over draining. 
1 Ihiak the deeper meadow land is drained the better, provided 
the drains draw, but after this has been effected many of 
the cioaxser and water grasses will be destroyed; therefore it 
is necessary to give an ample seeding of permanent grass seeds,' 
combined with a good dressing of bone or grass manure, not 
merely to supply every year a small quantity for the use of the 
then growing plants but a liberal dressing of say half-a-ton per 
acre. This will so induce the growth of the fresh grasses and 
clover that another dressing will not he required for ten or twelve 
y^rs. Lime may also be used with advantage on the Old and 
New Red Sandstone formations. 

.The rmtal of the meadow land varies from 20s. to 100s. 
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per acre, but there is not much let at the latter price, except as 
a.ccommodation land. 

It is very unfortunate that so much of the land was laid to 
grass in ridges in this county, as this is a source of the greatest 
■annoyance to the farmer of the present day, who wants to avail 
himself of mowing and haymaking machines, and horse-rakes, 
without which (at least the two last) a large quantity of hay can 
hardly made in this day of scarcity of manual labour; great 
loss is annually sustained in this county from this cause, for I 
have observed that much of the hay, from want of more frequent 
moving, has been sunburnt and turned brown, having lost its 
valuable juices from too great exposure to the sun, in fact 1 am 
inclined to think that sun spoils more hay than the rain. 

As an illustration of the effect of the scarcity of labour, an 
amusing incident, to those not personally interested, occurred last 
summer on the borders, in an adjoining county, where mowers 
were so scarce that they not only had 5s. per acre for mowing, 
but insisted on being conveyed in a fly to their work. 

Messrs. Wheeler and Son, of Gloucester, who have devoted 
much attention to grasses, and have published a list of those 
suitable for each geological formation, give me the following as 
best adapted for renovating the old pastures of ihe Lias and New: 
JEled Sandstone. 


Tablb 1.' 


Table of Grasses to be used on the Upper Lias, Lower Lias, and Marlstone, 
for renovating Old Pastures. 


Perennial Oow-grass (TrifbHum praiensel 
perenne) «. .. •• .. .. 

Perennial White Clover (Trifolium repens) 
Bed Clover (Trifolium pretense) .. .. 

Tellow Trefoil (Medicago lupuhna) .. .. 

Lucerne (Medlcago sativum) 

Yarrow (Achillea millefolia) . 

She^*a Parsley (Petroselinum sativum) .. 
BmOdth Meadow-grass (Poa pratensis) 

Wood Meadow-grass (Poa nemovalis) .. 
Timothy (Phlenm pjtatense).. .. 

Evergreen Bye (XiOllam sempervirens) 
PacCT's Perennial Bye (Lolium Paceyanum) 
Meadow Foxtail (Alc^nms pratensis) 
-Golden Oat^^grass (Avena fiavescens) .• 
Meadow Fescue (Festuea pratensis) '.. 
Varibusdeaved Fescue <Festnca heterophyUa 
Sweet Vernal (Antlioxanthnm odoratnm) .. 


SoUa 

On Medium 
Soils. 

On Heavy 
S(dls, 

lt». OSS. 

lbs. ozs. 

Iba ozs. 

-2 0 

2 8 ' 

2 8 

2 8 

3 0 

3 0 

1 0 

1 0 

2 0 

3 0 

3 0 

3 0 

0 8 

0 8 

0 8 

0 8 

0 4 

0 4 . 

1 8 


1 0 

1 0 

1 8 

2 0 

1 0 

1 0 , 

1 8 



3 0 

0 8 


7 0 

S 8 


4 0 

1 8 , 


2 8 , 

2 0 



2, 0 


1 8 

2 0 


1 8 

1 0 


1 4 


To be used in proportion of 10 lbs. per acre. 




^ ^ 
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Table 2, 

Table of Griasses to be used on New Eed Saadstone for reaovatang Old 

Pastures* 


1 


Soils. 

On Medinm 
Soils. 

OnHea^ 

Soils. 

Sweet Yernal (Anthoxanthum odoratum) 


lbs. ozs. 

1 8 

lbs. ozs. 

1 0 

lbs. ozs. 

1 0 

Meadow Foxtail (Alopecurus pxatensis) 


1 0 

1 12 

2 0 

Timothy (Phleom prateuse).. 

Smooth Meadow-grass (Foa praten^) 
Boogh Meadow-grass (Poa- triTialis) .. 


2 *8 

1 0 

1 8 

2 0 

2 0 


.. 

1 8 

• • 

Cocksfoot (DaetyUs glomerata) .. .. 

Meadow Fescue (Festuea pratensis) .. 


3**0 

2 0 

1 12 

3 0 

1 8 

Feseue (Festuea dnriiiscala} 

Sheep's Parsley (Petroselluum satiYum) 


3 0 

1 12 

2 0 . 


1 8 

1 0 

0 8 

Petezmial Eye pereuue) .. .. 

Pacey^s Eye fLolium Paceyantzm) 

Ahdke fTrifoiium hybridum) .. 


8 0 

4 8 

7 8 

4 0 

7 0 

5 0 


1 8 

1 0 

1 8 

PereBulal Cow-grass (Trifolinm prates 
^pereDse) •• •• •« •* -• •• 


4 0 

3 8 

4 0 

Wmte CloTer (Tnfolium repens) 

/ 

8 0 

4 0 

4 0 

Tdlow Treifoil (Medicago lupnlina) .. 


2 0 

1 0 

2 0 

Xfueeme (Medicago sativa). 

JE^bdsfoot Trefoil (Lotus comxcnlatiis) 


1 0 

0 8 

0 8 

0 4 

0 8 

0 4 

Tairow (Achillea xuillifolia) 


0 12 

0 8 



To be used in proportion of 12 lbs. per acre. 


Arable Laot), Eotation, aud Crops. 

This is rather a difficult subject to treat, as the land and 
systems are so intermixed that most farmers have systems of 
their own, more especially on the heavy soils, but on the lighter 
sheep lands, which are not so dependent on the seasons, more 
i^golaiity is observed. A good deal of land lies in the high 
ridge, but deep drainage has led to a lowering of the ridge. At 
ail events I have never seen what I have heard of as a boy, lands 
so round and horses so small thaf ploughmen could pass each 
other on either side the ridge without being aware of it. On the 
light soils they try to get rid of as many furrows as possible; 
indeed one gentleman told me that he calculated eveiy furrow he 
made lost him half a bushel of wheat 

Messrs. Webb and Wintle, the drainage engineers at Eveshaxld, 
inform me that in some instances on the heavy land (Lias) there 
has been an increase of 50 per cent in the crop after draining. 
These lands should he broken up in autumn with the steam cul*' 
tivator. The common estimate is that the cpst of drainage ^pon 
the blue Lias clay is repaid in three years. The proportion of 
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the county drained is about two-tbirds, but probably only one- 
third is done properly, about half of tibiis being* under loan and 
Government inspection. 

The favourite depth where the high-backed ridges exist is 
Si feet in the furrows, using 2-inch pipes; but of course, where 
the lands are level a greater depth is attained. 

The light land is principally farmed on the four-course system, 
with the exception of sometimes taking wheat a second time 
instead of barley, 

^ Other farmers, who have their land clean and in good con¬ 
dition, adopt the five-course shift, or take turnips, wheat, 
barley, clover, wheat. This is a very satisfactory course, for, 
where high farming is followed combined with chaff-cutting and 
pulping, sufiScient straw is not grown on the four-course system 
unless sheep are the principal stock kept. 

In the neighbourhood of Kidderminster, a portion of the turnip 
crop is sometimes displaced by potatoes, the growth of which is 
highly remunerative even for stock. 

I have been much surprised that more attention is not given 
to the growth of cabbage. With the exception of a few leading 
farmers, this plant is not cultivated to any extent in the county; 
the largest field (about 20 acres) I have seen was. Mn RandelFs, 
it was all planted with cabbage, besides some other portions of 
the farm. The scarcity of keep within the last two Seasons has 
led to great increase \n the growth of this plant, especially the early 
sorts, such as the Enfield, which should be planted in October 
that they may be ready for cutting in the following summer; 
they are then very valuable for lambs and young stock, the sprouts 
yielding a second crop for folding oh in September. 

On much of the heavy land the old fallowing system is still 
followed, after which wheat is planted, then beans, peas, Leht-^ 
grain, or clover; then wheat, followed by fallow again. Others 
put half roots and half naked fallow, so as to fallow once in 
eight years; but I am convinced that on the heaviest land the 
naked fallow maybe dispensed with by autumn cultivation, early 
planting of roots on the ridge, a free use of the grubber horse- 
hoe, and the removal of the roots in September, so that wheat may 
be planted before the 20th of October. 

On some farms the rotation has been to a great extent modified 
by the amelioration that has taken place in the land by clay- 
burning. This is especially valuable upon the Lias, both physi¬ 
cally and chemically. 

Mr. Randell, in 1844, fhus described it in Vol. v,, ;p. 118, of 
this Journal;—^*The proper mode is to move the soil with a 
pick-axe, breaking it all the time as much as possible; it is. 
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then put lightly upon the fires with a shoyeL” The expense is 
firom Zh to 4/. per acre, as follows—200 yards in a heap:— 

£. a dn 


‘ 100 yards per acre, lahour to burning, at 6d.2 10 0 

2 tons coal (dack), at 9s. .. .. .• 0 18 0 


Wheeling and spreading a distance of 50 yards from the heap, 
and fillmg r and spreacSng the remainder, 100 yards at lid* 0 12 6 ' 

Total •. £4 0 6 

By these means he doubled the crops formerly grown. In 
X863he writes further (Vol. xxiv., p. 540)“ Twenty-two years* 
experience of the effects of burning clay-land have confirmed my 
first impre^ion of the benefit to be derived from it; and I may 
say with confidence that on such soils, apart from draining, 
I know of nothing by whicl^so much good can be effected.*’ He 
adds that he prefers wood faggots to coal, not only as being 
more economical, but because the soil is not burned so hard; he 
aijso finds, a gready-increased quantity of sheep can thus be kept 
on the land. 

He also gives the following as a desirable system of rotation 
after the land has been so burnt :-t- 

1st year: Wbeat- 

2nd: Half clover (mown), half mixed seeds (grazed). 

Srd: Wheat. 

4th; Half beans, half fallow crops, reversing the root and 
bean crops every four years. 

Some of tbe best farmers in the neighbourhood of Evesham, 
where the land is good and draiped, grow a crop of Nonpareil 
cabbage, part of which is sold at market and the rest eaten off 
by Iambs by the hegiiming of June. The land is then planted 
with turnips, of which a heavy crop is obtained and eaten off by 
the middle of November, and a good plant of wheat is obtained 
by the middle of December. 

Several other variations in the rotations might be named, but 
they are known to most farmers, and such statements are difficult 
to follow; suffice it to say, that from the high price of meat, the 
growth of roots, especially mangolds, is gradually increasing on 
the heavier soils. 

This county produces very fine wheat, some of which has 
weighed 68 lbs. to the imperial bushel. This crop requires to 
be planted very early on the heavy land. Barley is not generally 
grown, but some of very fine malting quality is produced on the 
m^ium soils. ... 

An eminent brewer informs me that the best districts for. 
bariqr are those of Bredbn, Eckington, Severn Stbke, RippSe, 
Kempsey, Pcrshore, Wick, near PS^iore, HalloW, 
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along under the range of the Malvern Hills on this side of the 
county, and that he bought one sanoiple in 1864, and one in 1865, 
that weighed 6libs, per bushel. 

Beans, peas, &c., are largely grown, much of the heavy land 
being peculiarly suited for the former crop. Vetches are gene¬ 
rally grown for the horses, whilst some heavy-land farmers 
grow them also for soiling purposes. Clover is the most valuable 
crop the stock farmer can grow, and a large quantity is sown, 
but of late years it has lost stock to sudh an extent that it is being 
replaced by Italian rye-grass. 

Our cleverest men are apparently undecided whether this is , 
due to want of potash or not. This I know, that where crop¬ 
pings of hedges have been burnt, the clover generally grows very 
luxuriantly. Italian rye-grass is a very valuable crop on light 
land and on medium soils which are drained; I have met with 
some splendid fields in the neighbourhood of Kidderminster, 
Bishampton, Pershore, and Rouse Lench; also near Stourport. 
It is very important to secure imported seed. 

Root crops hav^ made wonderful progress during the past 
twenty years, and this is attributable in great measure to the 
intfoduction of artificial manures. Many of the crops of mangolds 
grown in the county are very heavy; indeed it is in places the 
most profitable crop grown. Root culture is the basis of all good 
farming, more especially if they are grown on the ridge, and the 
grubber horserhoe used all through the summer. I have inyself 
used it until the middle of September, and it is a first-rate 
preventive of mildew, which, like all blight,’'does not attack a 
healthy plant, but those which come to a stand-still in growth, as 
is often the case with swedes when the land gets set firm between 
the rows, thus preventing the passage of air and moisture to the 
roots of the plants, 

Pabm BxnLDiNas. 

These are below the general average of other counties; they 
are principally covered with Brosley-tiles, hut too often with 
fihi^tch or stone tiles i many of the old buildings are very badly 
arranged^ often, having the house on the north or east side, and 
the buildings so placed for the cattle to he in sight from the 
windows, that the yards, sheds, &c., are exposed to all the cold 
winds; This Irrangemeht may to some extent be accounted for by 
the outfall of the county being on the south side; therefore much 
of the land faces the south too; and in erecting buildings without 
studying the requirements of stock, the house gets placed on the 
upper side—the north—with the buildings below it. This want 
of convenient and warm buildings—^not necessarily fine-looking 

Ton, ni.—s. IS. 2 H 
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aad expensive structures—is a serious drawback to good farm¬ 
ing. The two principal points to be attended to are economy 
of labour in attending the stock, and economy of warmth.^ To 
meet the first requirement, there should be such a disposition of 
the various departments that the straw and food should go in at 
one side and pass continuously on until they go out at the other 
as manure, with no carrying to and fro, especially of so bulky an 
article as straw. 

The labour of one man saved for an hour per day during 
the six months when the stock are mostly at the homestead, repre¬ 
sents something like 60i worth of buildings, j&s to economy 
of warmth, I venture to think that the same food that would keep 
four beasts in open foldyards exposed to cold winds would 
keep five in a well-protect^ yard with plenty of good sheds. 

1 have seen such gross violation of these rules that I have 
been tempted to note them; on the other hand, I have seen 
many very good homesteads replete with every convenience. 

The best conversion of inconvenient into suitable buildings I 
have met with was made by Mr. Randell at Chadbury. Amongst 
other improvements, he* has erected a steam-engine, and con¬ 
verted the old.circular shed formerly used as a horse-walk, into a 
cha&room: there is a loft over this, with an opening to the straw- 
barn ; in this loft the chaff is cut, and falls to a riddle which 
sorts it into different lengths to suit the stock, each length falling 
into a different compartment at the centre of the old horse-walk: 
into these compartments a pipe conveys the waste steam from the 
engine, so that if the chaff is not quite sweet it can be rendered 
so, and can also be steamed regularly if preferred in that state. 

The farms being generally small, the erection of fixed steam- 
engines does not make much progress. On those farms where 
straw is very deficient it may be desirable that the cattle should 
be fed out in the yard instead of in the sheds, they have then 
dry beds in the sheds to go to and lie down upon after filling 
themselves. 

A great deal of unneces^y expense is often incurred in 
the ,erection of farm-buildings; where the work is to be done 
with borrowed capital, the expense often deters the tenant from 
entertaining the question. In such cases the tenant should be 
called upon' to pay 5 per cent., the landlord undertaking the 
rest of &e charge for a loan; these terms would often lead to 
the work being more economically executed. GoCd sheds for the 
stock are the principal requirement; one good bam is.suffix 
cmt; and, where there are several, they should be converted to 
uses, the maMng of beef and mutton being the grand 
olpcls Isept in view# XJ]^ sfceephknd fljtere are 

far too mnj buildii^ 
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Faem Implements. 

In Worcestershire less improvement has been made in farm 
implements than in many other counties. We still find lie old 
wooden plough, harrows, &c., in use, whilst many farmers have 
not even risen to the horse-rake. Still, these are exceptional cases, 
for scarcity of labour affects this, in common with other parts of 
the kingdom, and many of the Worcestershire agriculturists 
have their mowing and reaping machines, horse-rakes, wheel- 
ploughs, &c., to say nothing of steam-cultivators. But we must 
not be too censorious with the farmer for not adopting every new 
implement brought into notice, when we see so many inven¬ 
tions only made public to be proved failures; and it is not to be 
wondered at if a farmer, having burnt his fingers once or twice, 
be very careful not to purchase expensive articles until their 
value has been fully proved. 

One of the most important improvements that have taken place 
on light land is the wheel-plough. By it the land is more 
evenly ploughed and to a greater depth, the sod better turned in 
at the edge of the furrow, and consequently less couch-grass 
grown. The drill has almost entirely superseded the seed-lip. 

Chaff and turnip cutters and root-pulpers are in common use. 
The system of trials and . prizes adopted by the Royal Society 
has done much to promote such improvement What inde¬ 
pendent person has seen the interest shown at the Society’^s 
implement-trials but must confess that few farmers, can return 
home from them without being better enabled to form a sound 
opinion for themselves as to the implements best suited to, their 
own requirements, even if they may differ fiom the appointed 
judges in their decision. 

At the very Idast the farmer has this, important advaretage, 
that if the. prize implement is not always that which wi}l suit 
him best, the worthless ones are either at once rejected or their 
owners do not dare to compete publicly. 

Perhaps the most absurd custom that retains its hold in Wor¬ 
cestershire in the eyes of a stranger is the putting of four' and 
often five horses with a man and a boy to plough with a wooden 
plough, having a wooden board; but this plough has not yet been 
superseded by a better* Some of the soil (Lias) is of so tenacious 
a character that the furrow will not slip freely from iron; still 
. the practice of putting five horses in wet weather to plough some 
five inches deep must be ccmdemned. • 

ST3BAM CuLTIVATrON. 

Steam cultivation does not appear to increase in favour with 
our farmers; one cause of this is that the holdings are small, and 

2 H 2 
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tTie cost of hiring comes too high, except just at a push after 
harvest: still in this respect the late Meeting of the Royal Agri¬ 
cultural Society promises to be a new epoch in the history of the 
county. Most gentlemen who visited the scene of the trials at 
Wadborough must remember the way in which the soil was broken 
up; I, for one, thought that from the quantity of clay brought to 
the surface the field was ruined; but Mr. Smithin informs me 
that although hitherto he has not grown any better crops, yet 
he does not think any injury has been done to the land, and 
probably in another year or so there will be an increase in the 
produce. Although a first-class farmer, Mr. Smithin does not 
himself cultivate by steam. 

The principal employers of steam-tackle are Mr. Randell^ 
Chadbury, near Evesham ; Mr: Higginbotham, Pensax; Mr. 
Alsopp, Hindlip; Mr. Humphries, Pershore; Messrs. Green 
and Co., Newtown, near Worcester; and Mr. Bonford, Pitchill, 
near Evesham. The latter gentleman, who farms 800 acres of 
land, parfly on the lias formation, and partly on the new red 
sandstone, has been one of the most energetic promoters of steam 
cultivation, using first the Woolston system, and latterly two 
engines with cylindrical drums surrounding their boilers, to 
work Fowler^s plough, or Howard^s cultivator; His aim is to 
combine stifle burning with thorough cultivation, and thus to 
grow two green crops instead of one, or, indeed, instead of a hare 
fallow. His proceedings are described at length in Mr, Morton^s 
Almanack for 1865; this subject has been so thoroughly dis¬ 
cussed of late in this Journal, that this short notice may now 
suffice. 


Obohajrds. 

The orchards of Worcestershire form a pleasing contrast to the 
monotony of some counties, and although in many places they are 
neglected, yet the increasing demand for fruit in the manufac¬ 
turing districts tends to make these the most paying of crops, the 
orchard, when once planted and out of the reach of stock, causing 
veiy small annual expense. Such a scarcity of apples has never been 
known as during the winter of 1865 and 1866: ordinary apples 
were then selling in Hereford in January at Irf. each. Special 
attention should be paid to the cultivation of sorts that will 
keep till spring; also to red apples, for which there is an increased 
demand. Most of the western side of Worcestershire is parti¬ 
cularly suited for the git)wth of apples, and even more so for that 
of pears; but the pruning and dressing of the trees is too often 
greatly neglected. There are not so many young orchards being 
planted as we could wish to see. 

Many of the best orchards on the western side of the county 
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bave been reared in hop-yards; the plants are set in rows so as 
not to interfere with working the ground between the hops : when 
they are nursed into trees the hop-yard is done away with; the 
land is then worked for a few years as tillage, and afterwards laid 
to grass. Trees in orchards that have been worked as arable 
often do not bear as well if the land is laid to grass, but get 
covered with moss, principally from want of vigour to throw 
it off. 

When an orchard dies out it should not, as a rule, again be ^ 
planted with the same kind of trees. The reproduction of apple- 
trees from the pip is hazardous, the produce being commonly a 
compound of the parent tree and the original crab; hence seed¬ 
lings are mostly grafted with the kind required. 

Many people lay stress on the selection of those sorts which bear 
sweet fruit or those with a high specific gravity of juice; this, 
as far as my experience goes, is a great mistake. In the first 
place sweet sorts produce a cider which it is generally difficult to 
fine (this is especially the case with sweet pears), whilst those 
which produce cider of a high specific gravity give such a small 
quantity of it, and are generally such shy bearers, that they are not 
to be much recommended, although a few may be desirable for a 
mix ture with other kinds. The system usually followed in planting 
out an orchard is to take some good stocks, the stems of which 
should be two inches in diameter: these are planted out in 
November or December, the field being first drained. The stocks 
should be planted in rows ten or twelve yards apart, so that which¬ 
ever way you look you may see up the rows 5 they should be aftern 
wards protected from cattle and sheep. They may then be grafted, 
as much care being taken in the selection of grafts from healthy 
trees as you would in the selection of a male animal for use in 
your flock,* The young*graft must be protected from the winds 
and from stock, and should be trained to form a fine head. 
The degree of pruning to which trees are to be subjected depends 
on the quality of the fruit required. If you want size and maturity, 
keep the trees open and thin; if quantity, then leave the branches 
thick. The planting and rearing of an orchard will cost from 
to 12 Z. per acre before the trees get to full bearing. No tree 
should be planted which is less than inch in diameter, or of 
less height than will allow of its being grafted at least 6 feet from 
the ground 5 if it is intended to graze cattle in the orchard the 
trees should be 7 feet high. 

A practice is gaining ground of whitewadbiing the bodies of 


* Having seen the beautiful wood in some of the dwarf apple-trees supplied to 
Anthony Babb, Esq., of Witcombe Court, near Gloucester, by Mr. Bivers, of 
Sawbridgeworth, which have been grafted on Paradise stocks, we would suggest 
that it may be possible to get back many of the old sorts of fruit which are dying 
out, by regrafting on some of these stodks. 
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the trees and then putting a coating of tar all round iJiem, about 
6 inches in depth, at the height of 2 or 3 feet from the ground, 
with the design of keeping the insects from ascending the trees 
and thus preventing their being blighted. This black band upon 
the whitened body gives the trees a peculiar appearance; I am 
unable to speak as to its effect, but those who use it seem to have 
great confidence in it. 

The making of cider and perry is an important branch of the 
farmer’s business, especially on the western side of the county. 
But there, as in other cider districts, sufficient attention is not 
paid to keeping the fermentation down, as is usually done by 
racking and other processes. This is not difficult on the deep 
clays and loams having a good deep subsoil; but on the lighter 
soils it requires great attention to produce a first-class cider, as 
the firuit on these soils naturally contains overmuch of malic acid, 
and probably of vegetable ferment likewise. 

Gider has usually been made in the old-fashioned circular 
xniUsi which have Iheir advantages. These, however, are being 
gradually superseded by the double-roller mUls, which are some¬ 
times taken feom farm to farm. The greatest objection urged 
against them is, &at this often leads to the fruit being ground too 
green and time not being allowed for the juice to absorb the 
flavour and other qualities from the rinds and kernels, whereas 
in the old circular mills the grinding is continued for two or 
three hours; but where proper precautions are taken to let the 
£roit ripen well, and to keep the pulp for six hours after grinding, 
or till inoxxow, before pressing it, a much better cider is pro¬ 
duced. 

For fuller details of its manufacture, I must refer the reader to 
my Essay in the * Royal Agricultural Societfs Journal,’ Voh xxv,, 
page 76. 

In the gardens near Evesham and Pershore large quantities of 
plums (damsons and damascenes) are grown, together with goose¬ 
berries and currants. The plums are largely used for dying cotton 
prints; t|aey contain a peculiar acid, which particularly adapts 
them to this purpose. 

Hops. 

The Worcester hop district contained in 1861 (the last year 
in which any return was made for duty) 5869 acres, which was 


distributed as follows:— 

Acres. 

Gtoucester.. .. 2 

Hereford.. .. .. .. 36381 

Wales (middle) . .. 22 

; Stourbridge .. .1184i 

, , , Wraester..1021i 

r - 

Toi^ .6869 
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I estimate the subsequent increase at 20 per cent, including the 
hop-yards planted up to the present time, as the abolition of 
the hop duty has given a great impetus to planting* This would 
give a total at present of about 7000 acres. 

Fresh hop-yards are being planted on every side, and the 
demand for poles during the season of 1866 was very large. 

The duty paid in this district has varied in a very extraordinary 
manner: in 1823 only 4?. 3^. IJrf. was paid; in 1840, 240?.; 
while in 1846 the sum reached 36,008?., and in 1857, 35,930?,; 
but the duty is not a criterion of profits. The most profitable 
years are those when there is a failure in Kent and other districts, 
and a moderately good crop here. 

On the poorer class of farms hops are often injurious, in con¬ 
sequence of the whole stock of manure being expended on them: 
this inclines many landlords to forbid their growth; but the evil, 
I think, may be avoided by compelling the tenant to dress the hops 
with artificial manure; and this would be to his own advantage, 
for bone-manures do not stimulate the growth of the tender bine 
as much as ammoniacal-manure, and consequently the plant has 
more strength to withstand the blight and produces a better 
sample. 

The cost of planting a hop-yard is about 50?. per statute acre 
poling costs 30?. to 40?., and the expense of cultivation is about 
20?., besides kilns or oasthouses. Much difference of opinion 
exists as to the best system of planting,, whether in rows or on the 
square: in the former ihe rows are 7 feet apart and the stocks 
3 feet apart in the row; a greater quantity can no doubt be 
grown on the land in this way. On the square system the stocks 
are planted 7 feet apart each way; this is preferable wher^ the 
land grows many weeds or requires much cultivation to pulverise 
the soil, as it admits of working bbth ways between the poles. 
In poling tbe hop-yard the great object is to set the polefe in such 
a manner that their tops are equidistant from those izi other 
rows. Two advantages are thereby gained: first, the sun-light 
is equally distributed, which is essential for a good sample 
(the most exposed growth bmng the best, and those inside the 
altid secondly, the bines are not so liable to tie each other 
blether. , 

T^fMt 'hops are produced in "the parishes of Lye, A!6ich, 
and Luisley;" j 

An emhi^t faop-niercha^t informs me that the farmers should 
pay more attention to thdb: kites, drying, and picking, and says 
there is generally a want of kiln-room. He also says that the 
form of the kiln is not of so much importance as to have the hops 


* The local hop-acre i$ 1000 stocks, irrespective of area or distance. 
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a good waj from tHe fire, to avoid all risk of burning, with plenty 
of head-room for the escape of the vapour, as, if the steam falls 
back upon the hops, it makes them of a dull colour. Another 
practice to be much condemned is the old system of beating and 
breaking the hops; but this is gradually falling into disuse. 

The principal growers are Mr. Smith, of Wick; Mr. Wood¬ 
ward, of Bredon; Mr. Twinberrow, Knightwick; Mr. Walker, 
'Knightwick; and Mr. Dix, Lulsley. 

Several attempts have been made to supersede hop-poles; but 
the result is yet undetermined. Cocoanut-fibre has .been tried 
with some amount of success; but the likeliest plan is the use of 
galvanised wire, as patented by Mr. Farmer, Kyre Wood, near 
Tenbury. Mr. Farmer daims ibese advantages:—^That the hops 
ripen, earlier, are more equal in size, and of greater bulk; that, 
cHnging firmly to the wire, they are less injured by high winds; 
that they can be cut higher with less damage to the root; that 
the yearly expenses of pitching, tyeing^ and piling the poles is 
saved* ‘‘ The essence of the invention consists in arranging ver¬ 
tical or nearly vertical wires between horizontal wires for the 
training and growing of hops.” The following illustration shows 
this plan as commonly pursued 



At each end of every row of hops is placed a strong pole, 
similar to a telegraph pole, but stronger: these poles are sup¬ 
ported firmly by stays, with a similar but smaller pole at a distance 
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of about 60 yards in the rows. At the top of each pole is a 
horizontal cross-piece, from either end of which one horizontal 
wire (No. 1) is stretched to the cross-piece of the next pole. 
Near the bottom a third wire is stretched (No. 2) from pole to 
pole; to these three horizontal wires other and nearly vertical 
wires are attached, their lower end being* fastened to the lower 
horizontal wire, and the upper end alternately to one or other or 
the two upper horizontal wires. 

It is calculated that the poles and wires, being permanently 
fixed, will last at least twenty years, and the first cost is stated toT 
be little, if at all, greater than that of a good poling. A royalty 
of 3/. per acre is charged, and the patentee will instruct and assist 
the grower. 

The cost of the above was stated to be 33Z. per acre; but as it 
has been found necessary to increase the size of some of the wires, 
it may extend up to 40Z. per acre. It is difficult to estimate 
exactly the comparative cost of poles or wires, much depending 
on the amount of annual repair which the wire will require within 
the twenty years it is supposed to last. Poles within the same 
period would require two renewals, viz., at the end of seven and 
fourteen years, costing each time for poles 28Z, creosoting 2?.; 
in all 90Z., apart from ihe question of the interest payable* 
When poles are used, there is the expense of hauling; and they 
have to be sharpened and put up, besides being moved to wort 
the land in the spring, which items involve a large annual ex¬ 
pense. There is this distinction between the wire and the pole, 
that if each be 13 feet long, it will take a longer bine to reach the 
top of the pole than to climb the wire. Authorities, however^ 
are not agreed as to whether it is better, for the hop to cveriop its 
support or to have a longer prop; and I have not made, up mj 
own mind on the subject A third point to be considered is 
tying; the bine clings so naturally to the wire, that when once 
started right it requires no more attention. In the question 
of. picking I apprehend there would be very little difference as 
regards cost, from the crop being picked ofi* the wires on a moveable 
frame; but the wires have, in my opinion, an immense advantage, 
because, unlike the poles, they do not require the bines to be cut. 
This cutting, while the sap is up, must weaken and injure the ropt> 
and damage the following crops; to this cause we may to a 
great extent attribute the want of so much manure to stimulate 
tihe plant and also the deterioration of the old hop-yards; for we 
see no reason why, with proper management, a hop-yard should 
ever become exhausted. For some years many of the leading hop- 
growers have been aware of the injury done to the root by cutting 
the bine, and have consequently had them cut off as far from the 
ground as possible. It is also remarked that in those parts of the 
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hop-yard where picking is commenced the roots are always 
weaker the next year, and this is attributed to the bleeding of the 
roots of the first bines cut whilst they have so much sap in them; 
to obviate this as much as possible they do not commence picking 
two years together in the same part of the hop-yard. 

I have briefly given my impressions after seeing Mr. Farmer’s 
system and talking the matter over with various persons 5 but we 
must wait awhile before we can confidently say it is a success, 
for the bine on the iron wire may be affected by lightning, sharp 
frosts in May, or other circumstances, and this can only be tested 
by experience: still its promises are so important, that if I were 
a large hop-grower I should certainly try the system on a few 
acres. 

OccTJPANcrsr. 

The holdings as a rule run from 200 acres to 250 acres, and 
yearly tenancies prevail, lie timefe of entry are pretty evenly 
divided between Candlemas, Lady-day, and Michaelmas, the 
forsBi^ probably being the least common. With the two former 
tie tenant at leaving plants one-fibird or one-fourth the arable land 
with wheat, which he harvests, retaining a pardon of the bams and 
granaiy for that purpose, but the straw belongs to the incomer. 
He also retains the house, yards, and buildings, and a boozy 
pasture till the 1st May, giving up a room in fie house and 
stable room, for the incomer’s men and horses to enter upon to 
wmrk tie land. 

Widi tie Michaelmas entry there is no away-going wheat 
crop, the outgoer consumes his roots, bay, and straw, and retains 
lie yards with a portion of lie buildings and boozy pastures. He 
is also paid for work done on the tillages. The incomer plants 
the wheat 

There is a custom in some places, by which with the Candlemas 
and Lady-day takings the incomer takes a portion of the wheat 
crop without paying for it If the wheat is planted after a fallow 
he only takes every third stock 5 otherwise every other one, the 
outgoer having to cut it 

These customs are very conflicting, and I hope to see them 
done away with, arrangements being made for the incomer to 
take the crops, &c., by valuation; then it would matter little 
whether a spring or autumn taking prevailed. With clay land 
the latter is probably the better time; but on sbeep and turnip 
soils, the former is preferable, as so many of the roots must be 
consumed on the land. Whichever system may be adopted, I 
strongly recommend that a liberal payment be made to,; the 
truant who leaves his farm in a good state. JHe should be paid 
for a& iie inaumre purchased in his last y^r (exc^t nitrate of 
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soda), and for half the com consumed by his stock. The 
great object to be sought is to get him to expend his money 
and cultivate his land as if he were going to Ikeep it; and 
that is the best agreement which makes it his interest to do 
so; for if he exhausts his farm, it costs the incomer double 
the money to get it into proper condition again. The land¬ 
lord also loses by his farm being in a poor and impoverished 
condition when he tries to let it to a new tenant, whilst if the 
outgoing tenant knows he is to be remunerated fairly for his 
expenditure, and also get a farther benefit in his crop, he will 
be sure to avail himself of his chance; the extra straw and 
the manure left will be for the benefit of the farm, as only the 
corn is sold oflF. 

The Laboueee. 

The labourer’s condition is better in Worcestershire than in 
some of the adjoining counties; indeed in some* districts his 
condition and intelligence are quite superior; this may be 
accounted for by his contact with his manufacturing brethren. 
His wages vary from 9^ to Hs. per week, but they are swelled 
by perquisites and extras to 14^. or 15s, The bailiff, carter, and 
shepherd have cottages rent-free. 

The system of task-work is gradually gaining ground, and we 
should be glad to see more done in this direction; it stimu¬ 
lates the good labourer to do his utmost, whilst 4ie slothful 
man must do a fair day’s work to earn his wages, or suffer the 
penalty of indolence; another advantage which is often lost 
sight of is, that when labourers are scarce, it leads to more work 
being done by each man, by his working overtime^ Tlie <mij 
drawback or disadvantage &at 1 know of is, that the kutmer 
himself must thoroughly understand the wcwrk to observe whether 
it is properly done, and to insist upon its being so done. This 
requires some firmness on his part. 

Another point of great importance to be here discussed, is 
the system of giving the labourer drink. This varies from two 
quarta of cider per day in the winter to three quarts in the 
sutomer, with four at harvest and hay-making time, and when 
extra labour is required. 

I have heard both sides of this question discussed, and I must 
confess that 1 see no good result likely to arise from the abolition 
of the existing system, unless the men voluntarily assent to it, 
or that all the beer-houses are shut up; for 1 have seen numbers 
of instances, where the men, having received only money pay¬ 
ment, consider themselves entitled to spend the extra sum they 
obtain in drink; this leads to their visiting the beer-house, where 
they spend a great deal more than they should, besides acquiring 
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the evil habit of frequenting those places. I should reduce the 
quantity and strength of the cider, for in years of plentiful fruit 
the scarcity of casks leads to the cider being made so strong 
that the men cannot drink the usual quantity without showing its 
effects. This, I think, is as much the fault of the farmers as the 
labourers, and it has been specially seen during the past year in 
contrast with four or five years before. 

The system of letting large allotments to the labourer I con¬ 
sider to be unwise; for he cannot, as a rule, cultivate the land 
as it ought to be done, and serve his master properly, whilst 
competing with him by spade labour, and necessarily paying 
a higher rent; as a rule, his allotment should not exceed a 
quarter of an acre; this is sufficient to employ his odd time, 
and if he has more he must lose his wages by stopping at home 
to work it; he then soon begins to select out fine days for this 
purpose, and those are the very days when the farmer is busy, 
thus an ill-feeling is engendered between master and servant, 
which would not otherwise arise. 

Great advancement has been made in the education of .the 
labourer, but this might be further improved in a way which 
the farmers would cordially approve. We all admit that children 
should have their faculties exercised, by committing something 
each day to memory; 1 would therefore suggest that books should 
be published specially for country schools, in which all the read- 
ing, spelling, &c., should bear upon subjects connected with the 
farm, so as to make the boy familiar with the names, make, and 
use of thiD^ which in after life he will have constantly to deal 
with. Such a boy, knowing all the different parts of implements, 
&c., would, when he leaves school, be of more value to a farmer 
than at present, for he would have learned more, and would take 
more interest in learning. i 

The Laboubebis’ OoirAto. 

In many parts of the coimty the cottages are built of brick 
and covered with tile, and have a nice garden and plenty of 
room; but in others I have observed poor miserable huts, with 
a chimney built of stone and mud, the rest being timber, covered 
with thatch, wilh only one room up-stairs and one below, for all 
the family to live and sleep in, and I am sorry to say very many 
of this class are to be found. 

The cottages on the eastern side of fhe county, are to a great 
extent congregated in villages, as at Inkberrow, Bishampton, &c., 
but this often involves a long distance for the labourer to walk 
to mid firom his work; su£5cient cottage accommodation on eVery 
fehM fe lise labourim required upon it is preferable. * * 
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Woods and ’Plantations. 

Perhaps ordinary coppice-wood is the least profitable use to 
which land is put; for if we value the land after it is cut at only 
20?. per acre, with 2s. 6d. rates, 2s. 6rf. tithes, and Is. per acre for 
woodward, to make up compound interest at only 3 per cent, 
for something like 15 years, each fa:ll should produce 17Z., and 
only a very good coppice will^ average this sum. But when 
some good growing oak is produced, and stands thickly upon the 
ground, it pays very well. This is instanced in the old red sand¬ 
stone at Kyre and Bockleton, near Tenbury, where some splendid 
oaks may he seen. In the same neighbourhood I have met 
with the best plantation of larch I have seen in the county, 
the trees being from 80 to 100 feet high, and I measured one in 
a plantation, either begun or finished on the day his Royal 
Highness the Prince of Wales was born, that girthed 4 feet 
10 inches at the height of one foot from the ground. These plan¬ 
tations are very valuable where they grow freely, but they require 
to be planted thickly, and to be judiciously thinned as they attain 
size. Another profitable plantation in the hop district is the ash- 
bed. These are commonly planted in rows 4 feet apart each way, 
and when fit to make hop-poles, sothetimes average four to each 
stool; this as they are cut in seven or eight years is very remtt- 
nerative, especially when they realise 20s, per hundred, and 
produce 8000 or 10,000 per acre. The cost of planting an ash- 
bed is very moderate; the young trees can be had at 35^. per 
thousand, the labour of planting costs from 25s. to 30^, per 
acre more. The following system is recommended to me by a 
gentleman who has paid considerable attention to the subject 
If the land you propose to plant is wet, it should be ploughed 
up in ridges, and the ash planted on the top; if not, the ash 
may be planted in rows, 6 feet apart, and 3 feet in the rows. 
Between these rows set a row of larch. When the ash has been 
planted two years, they should be cut within an inch of the ground, 
as if left they will take long to grow into one hop-pole, whereas 
if cut off after getting good root, they shoot out with such 
energy that you get some good poles in ten years. The larqh 
having helped to , nurse up the ash should now be cut, as they 
will be of good size for hop-poles, and command 5^, per hundred 
more money than other poles, they will thus pay the ezpeni^e of 
planting the ash-Jbed. , 

In many of the hop districts raider, grown on the farm, is, as a 
matter of course, used for hop-poles ; but they are seldom bought 
if any other kind can bq obtained without much hauling.; even 
when of home growth they are not desirable, as it will take two 
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or three to supply the place of one good ash^pole, for they soon 
decay. 

In a few places on the western border of the county diese 
alder-poles are allowed to grow in clumps on the meadow-land, 
a system to be very much condemned, as the cattle bite off many 
of the shoots,’thereby causing the growth of bad poles; and they 
also cause injury to the meadow-land, which had much better be 
drained and converted to a mor^ profitable purpose. 

' If the alder is grown at all, it is much better to grow ibem in 
beds, where they can be kept well fenced from stock of all 
kinds. 

Many parts of the county produce very fine elm timber, which 
being a fee growing tree, generally pays better than oak, though 
only realizing one-third die price. 

' Chesnut is also a valuable wood, both for hop-poles and hur¬ 
dles. - In sheep districts there is always a demand for these 
hurdles, for, though much lighter, they are as durable as oak: 
indeed some people affirm that chesnut will last longer, as the 
mk is felled with the sap in it The chesnut must not be left 
to get too old. Young chesnut is also good for farm gates. 

In the neighbourhood of Bewdley there are immense forests 
of oak coppice. Here large quantities of charcoal arp made, 
but the greater part of these forests is in Shropshire. 

Great injury is fequently caused to coppice-woods by allowing 
cattle and sheep to bite off the young shoots; damage to the 
exteit of many pounds may be done in a few minutes—great 
attention should therefore be paid to the fences, 

A great mistake is also committed in allowing ivy to grow 
upon timber; however ornamental it may be, it occasions much 
injuiy to the timber. If wood is kept for coppice, many large 
osdks should not be allowed to remain, for nothing grows under 
them. One timber tree, three princes,^ six double stores, 
plenty of smaller size, are enough to stand per acre. 

Tfe fences in this county, as a rule, are good, more especially 
im Lias, where the quick grows remarkably well; on the 
good many of the <dd have been removed, and new 

straight ones subsdtuleil. 

To give some idea tihe rapidi^ of growth of the white 
thorn under favourable circumstances^ I may state that I mea¬ 
sured the length of one summer’s shoot in a hedge near Mr. 
Willet’s, of Bishampton farm, which was 6 feet 3 inches. 

Taking the county through, there is an absence of the hedgerow 
which is such a hindrance to good farming in many 
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Eesults of late Meetings. 

Before the Rojal Agricultural Society held its Show at Wor¬ 
cester the county was very backward, both with exhibitors and 
prizetakers; and furnished in 1861 only 43 members to the 
Society, but a list jjublished since the Worcester meeting shows 
that the number is increased to 168. This is oiie of the indirect 
advantages that the Society gains by its peripatetic meetings,. 

In conclusion, the writer tenders his thanks to those gentle¬ 
men who have so kindly favoured him with information on the 
diBFerent subjects discussed, trusting that any criticism he has 
penned may not offend. May we all see more improvement 
made during the next twenty years than has been effected during 
the last, great though it has been. 


X .—Town Sewage. 

The Royal Commission on the “Sewage of Towns” has lately 
published its third Report, and the Journal of the Chemical 
Society has printed an article by Messrs. Lawes and Gilbert, 
embodying, in a popular form, the leading points involved in 
this subject. 

The same authors contributed to this Journal (1st Series, Vol. 
xxiv., p. 65) an article based on the second Report of the 
Commission, exhibiting many of the chief results obtained 
by the use of sewage on grass at Rugby in 1861, results which 
the later Reports confirm by the larger experience of. sub¬ 
sequent seasons of remarkably diversified character. 

It is now proposed to give, in a somewhat condensed form, 
the substance of , the communications made to the Chemical 
Society by Messrs. Lawes and Gilbert. 

The problem is thus enunciated; How to dispose of the 
“excreta” of large popularions in such a manner as to secure 
their collection and removal without nuisance or injury to 
health,, together with their economical utilisation for the re-, 
production of food. Hitherto, where utilisation has been mos% 
complete, comfort and health have been, overlooked; whera 
removal fiom the dwellings has been most rapid and complete, 
other objects , have been sacrificed. 

China and Japan are .frequently cited as examples nf “utili¬ 
sation,” but their arrangements are such as to be quite irre¬ 
concilable with our modem notions of cleanliness, decency, 
comfort, and health. 

Belgium has also been referred to: “indeed, in one of the 
applications made only last year to the Metropolitan Board d 
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Works for tke concession of tlie sputkern sewage of tke Metro- 

g lis.it is stated that the excretal matters sell in 

?lgium for over 11. per person per annum.” 

'fiiere is no douH^Aat in^ some parts of Belgium ihe solid, 
and a portion of the miid excrements of the town populations 
are collected, as free as possible from extraneous water, in 
receptacles of more or less perfect construction, and periodically 
removed for application to the land, and that the land, so 
fertilised is very productive. From observation and inquiry 
made in some of the towns in question, it may, however, be 
safely affirmed, that the practices adopted are attended with 
more nuisance and discomfort than would be permitted in this 
country; that a considerable portion of the urine escapes, and 
that in no case did the town population realise a return which 
averaged 1 franc per head per annum. ^ 

This estimate of money-value is confirmed by a Prussian 
Commission, which, after visiting Ghent, Ostend, and Antwerp, 
and likewise Hanover, Cologne, Metz, Carlsruhe, Strasburg, 
Basle, Lyons, Zurich, Munich, Nuremberg, Dresden, and 
Leipzig, made a report which shows not only that the house¬ 
holders seldom realised anything like a franc per head per 
annam, but that in most cases it cost them something for the 
removal. 

Nevertheless, the Commissioners, looking to ihe local cir¬ 
cumstances of Berlin, and to the results of the water-system in 
this country hitherto, recommend the use of such a barrel as 
two men can carry, placed at the bottom of a shaft leading from 
the closets, which, when removed, is covered with a close- 
fitting lid; they anticipate little nuisance or discomfort, and 
little profit, but hope by these means to secure much valuable 
manure in an available form. 

In addition to this foreign evidence, it may be well to mention 
two attempts made in England to obviate the use of water, and 
thereby to procnre a concentrated dry and portable manure. 

Perhaps the most noticeable attempt is that which has been 
made at Hyde, in Lancasbire^a manufacturing town of more than 
20,000 inhabitants. Some few years ago a company contracted 
to carry out here what they caU the “ Eureka system.” They 
provid^ boxes (supplied with some disinfecting or deodorising 
, mixture, to be fitted in at the back of the closet) for nearly every 
house, leaving scarcely a water-closet in the place. The box, 
which is to be reserved strictly for its proper use, is exchanged for 
m fieesih one after a certain number of days. When removed, 
U.h covered with a closely-fitting lid, and so transported in a 
van to a manure manufactory close to the town. Here 
well mixed, and ’ then strained to remove 
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rags, wliicli are washed and sold for paper-making. More dis¬ 
infectant is then added, and the matter concentrated bj distil¬ 
lation, the distilled water being sold to dyers and bleachers. 
The residue thus thickened is then mixed with coal-ashes, which 
are collected in the houses in casks left for the purpose, and are 
re-burnt in a reverberatory furnace, and finely ground before 
being thus used. 

It appeared to Dr. Gilbert, on visiting Hyde in 1863, tibat 
the mode of collection and preparation adopted was attended 
with very little unpleasant odour. The advocates of the system 
maintained that it had been successful in a sanitary point of 
view. As to this, however, some difference of opinion existed. 

The system is still in operation. It has encountered opposition 
in a legal shape; but this “ had reference not to the mode of 
collection, but to the conducting the manufacture so near the town.” 

However, the manure manufactured is by no means satis¬ 
factory, for a sample analysed at Roliamsted contained only 
between one and two per cent, of ammonia. 

One more dry system calls for a notice—^that of the Rev. 
Mr. Moule, already propounded in this Journal.* It professes 
that by the deposit on the faec^ matter of dry and finely 
sifted clay (4 lbs. per head per day), it may be at ojgce entirely 
deodorised, and in a few weeks so entirely disintegrated, that 
neither excreta nor paper can be detected in the mass, which 
looks like fine earth, and after resifting, may be re-used, until 
it has done service four times over. 

However available this system may be for sick rooms, 
detached houses, or even villages and small country towns, where 
the earth for preparation and absorption, and the land for utilisa¬ 
tion, are in close proximity to the closet, we are certainly not 
so sanguine as the Rev. Mr. Moule, who seems to think that 
with-the aid of Earth-closet Companies, his plan is as practi¬ 
cable for large towns as is the sryf^ply of water, gas, and coal at 
present, and much more so than the removal and utilisation of 
dilute town sewage.” 

This rapid survey of the dry methods of "utilisation may suffice; 
they have this common drawback, that much of the urine (which 
is a very valuable par^ escapes; for little beyond that passad 
once a-day with the feces is secured. Moreover, either the 
nuisance created is considerable, or the manure produced too 
bulky to pay for long transport. We therefore pass on to 

The Water System. 

Whatever be its short comings hitherto, this is the path of 
* See Series I, Vdl. xxiv,, p. 111. 

2 I 


yoL. III.— s. s. 
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progress; fiiough scarcely more than a generation old, it has 
already increased our domestic comfort, and our immunity from 
zymotic disease, as statistics abundandy show. If, so far, it 
has sacrificed the manure and injured our rivers, there is more 
hope for amendment in diis modern system than in that which 
the lapse of ages has failed to rectify. Practically, therefore, 
our problem assumes this shape—how shall we deal with dilute 
town sewage, the foul stream which flows through the under¬ 
ground veins and arteries of our great cities ? 

Portable Mastuee made from Sewage. 

Many plans have been proposed for the separation of the 
valuable constituents from sewage-water. Some of these have 
succeeded in separating the whole of the insoluble or sedi¬ 
mentary matter, and even some small portion of the soluble con¬ 
stituents, leaving the fluid to a great extent, or at any rate tem¬ 
porarily, purified ; none have succeeded in either adequate or 
permanent purification, or in the separation of the more valuable 
manurial matters, and the production of a concentrated^ dry, 
easily transportable manure, which may be redistributed over 
the extended area to the variety of crops from which its 
ingredients were first derived ; moreover the great solubility of 
some of the more precious constituents precludes the hope of 
so desirable a consummation. 

^ We have therefore to dispose of the sewage in a dilute form, 
and these questions arise:— 

What is its composition and value ? 

What is the amount furnished by a given population ? 

To what soils and crops is it most applicable? 

Composition and theoretic Value of Town Sewage. 

Widely different will be the estimates of value formed by 
theorists who overlook all but the fact that so much of nitrogen, 
phosphoric acid, &c., is to be found in sewage, and those of 
practical men who have tried to grapple with the unwieldy body 
in which these substances are diffiised. 

For arriving at its average composition, two methods have been 
adopted. The first, by taking samples of sewage, determining its 
composition by analysis, and then adopting such estimates as were 
to be had, as to the amount of sewage available within a given 
time. The second, by calculating the amount of faeces and urine 
(or their constituents) for a given population of different sexes 
and ages, with such adjustment for loss or for the addition of 
extraneous fertilisers as circumstances suggested. 
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About three-fourtbs of tbe theoretic money value of the con¬ 
stituents of sewage is due to the ammonia (or nitrogen reckoned 
as ammonia) which it contains. The relation of fbds ammonia 
to the other valuable constituents is nearly constant, consequently 
the same result is obtained by ascertaining and valuing the 
ammonia, and then increasing the value so fixed by one-third 
as by elaborate calculations, including all the constituents. It 
appears that 8d. per lb. of ammonia, or one farthing per ton of 
sewage for every grain of ammonia per gallon, would fairly 
represent the total value of the manure as thus determined. 

After much hallucination, authorities have come pretty nearly 
to an understanding as to Ihe average composition of London 
sewage. 

In the summer of 1863, Baron Liebig, adopting as the basis 
of his calculations an analysis of the Dorset Square sewage by 
Mr. Way, which showed nearly 18 grains of ammonia per 
gallon, estimated that (with such an addition of phosphate as 
he considered requisite to render the whole of the ammonia 
available) the constituents in 1 ton of sewage of that composition 
would be worth about 4d. Now, according to the estimate 
stated above, 18 grains of ammonia per gallon would indicate a 
value of 18 farthings, or 4Jd. for the total constituents in 1 ton 
of the sewage. 

In January, 1865, Baron Liebig assumed the average sewage 
of the metropolis to contain only 7’2 (instead of 18) grains of 
ammonia per gallon 1 and he estimated the value of the consti¬ 
tuents in 1 ton of such sewage to be rather over l^d. Our 
estimate would also give rather over 7 farthings, or If d. 

In 1857, Messrs, Hofman and Witt concluded from iheir 
investigations that the average dry^^weather sewage of the metro¬ 
polis contained about 8*2 grains of ammonia per gallon; and 
taking into account the ammonia, organic matter, phosphoric acid, 
and potassa, valued one ton at about 2"lld., a sum almost iden¬ 
tical with that resulting from our theoretic estimate. 

The estimate of Messrs. Hofmann and Witt, be it remarked, 
applied to the normal dry-weather sewage ^bout 158,000,000 
tons per annum), yet it was adopted by Mr. Ellis in his appli¬ 
cation for the concession of the metropolitan sewage, as applying 
to the whole amount of dilute sewage (inclusive of rainfall and 
subsoil-water) 266,000,000 tons, and his calculations of profit to 
his company, and to the rate-payers were based on this erroneous 
assumption. 

Baron Liebig likewise based his estimates on the total sewage 
supply. 

The following Table indicates the remarkable fluctuations, 
according to circumstances, in the composition of London sewage, 
and the consequent danger of hasty generalisation. 

9 T o 
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Table L—Grrains of Ammonia per Gallon in different samples of Metro¬ 
politan Sewage, and estimated Value of Constituents in 1 Ton. 
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Table II.—Showing the Highest, Lowest, and Average Amounts of 
Ammonia, and Total Solid Matter, in Mixed Samples of Engby Sewage at 
different times. 





Total Solid Hatter. 



Grains 

per 

Gallon. 

lbs. 

per 1000 
Tons. 

Grains 

per 

Gallon. 

Ibs.*^ ’ 
per 1000 
Tons. 

From Apr. to 
Oct., 1861 .. 

Highest. 

Lowest. 

Mean of 24 analyses .. 

15*64 

2*99 

6*39 

500*5 

95*7 

204*5 

216*5 

37*6 

75*1 

6928 

1203 

2405 

From Nov. to 
Oct., 1862 

Highest . 

Lowest. 

Mean of 34 analyses .. 

11*38 

2*55 

5*95 

364-2 

81*6 

190*4 

129*3 

50-6 

80*3 

4133 

1616 

2570 

From Nov. to I 
Oct., 1863 ..| 

Highest. 

Lowest. 

Mean of 35 analyses .. 

12*81 

3*14 

7*08 

409*9 

100*5 

226*5 

269-9 

62*2 

103-2 

8637 

1989 

3302 


According to our estimate, the value of the total constituents 
in 1 ton of sewage varied from about to nearly 4rf. 

Notwithstanding the very great differences here exhibited, it 
is still believed that the mean of so many determinations indicates 
approximately the average composition of the Rugby sewage 
during the period. The difference in the average concentration 
of the sewage of the different seasons is perfectly consistent 
with the character of the seasons themselves. Thus the seaison 
of 1861-2 was much the wettest; that of 1862-3 was much.the 
driest, indeed extremely dry; that of 1861 being intermediate 
in this respect, as well as in the strength of its sewage. 

The mean of the 93 analyses showed about grains of 
ammonia per gallon, indicating a total value of about Ifdi. per 
ton: but tibese samples had not been collected at exactly equal 
intervals; to correct any error which might hence arise, the 
meanof^^h-J>f-the 31 months was first taken, and then the 
-TcngaiTbriEe 31 means so obtained; this adjustment indicated 
about 7 instead of 6J grains per gallon. The average results of 
the 93 analyses further showed that the sewage contained about 
87-| grains per gallon of total solid matter, of which about 
two-&irds was inorganic; and one-third organic. About half of 
the total solid matter was in suspension, and half in solution: 
of the half in suspension about four-sevenths was inorganic 
and three-sevenths organic, and of the half in solution, about 
four-fifths inorganic, and one-fifth organic. Lastly, of the 
nitrogen reckoned as ammonia, about one-fourth was in suspen¬ 
sion, and three-fourths in solution. 

From all the information at command as to the population 
contributing to the sewers, the water-supply, the rainfall, and 
the drainage area, it was concluded that, on the average, there 
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are about 60 tons of sewage per bead per annum; but tbat, as 
the period of the experiments was drier than usual, the amount 
probably then reached only about 55 or 56 tons. 

By reckoning the sewage at 60 tons per head per annum and 
the ammonia at 6 J grains per gallon, or the sewage at 56 tons, 
and the ammonia at 7 grains, we arrive alike at 12^ lbs. of 
ammonia per head as the contribution made annually to the 
sewage by a mixed population. 

This was the estimate adopted in the Report of the Com¬ 
mission. 

Let us now turn to the other method of computation referred 
to,^—^that based upon an examination of the faeces and urine, or 
of the food of man. 

Table III. gives a very concise summary of the information 
we require. 

GL—^Amount of Nitrogen reckoned as Ammonia, and estimated Value 
of Total Constituents, in Human Yoidings, per Head per Annum. 



Awnytmlit. 

Valve of 
Total 



OaDsUtaenta. 


A. Adult Males; Hofmann and Witt. 



lbs. 

g. a. 

Uiine .i 

15-8 

10 0§ 

Faeces .. . 

2*3 

1 8| 

Total. 

18*1 

11 9i 


B. 


Adult Males; Thudichum. 


Urine 


ll-’JL 


10 3} 


C. Average;, both sexes and all ages; Hofmann, Witt, and Thudiobum. 


Urine . 

11*32 


Faeces . 

1*64 

Ha 

Total. 

12*96 

8 5| 


B. Average, both sexes and all ages; Lawes and Gilbert. 


. (Food . 

12*2 



According to | Voidings .. 

12*6 



{Voidings .. .. 

12*7 

8 4 


Mean. 

12*5 
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(A.) To check their estimates founded on the analysis of 
the 24-hours’ mixed sample of the Savoy Street sewage, 
Messrs. Hofmann and Witt applied to an estimate of the amount 
of urine daily voided by an adult the results of Berzelius’ ana¬ 
lyses of urine; for the faeces they took the record of the average 
amount voided by the body-guard of the Grand Duke of Hesse 
Darmstadt (but allowing, as they said, a little more for “John 
Bull ”), and the analyses of Way, Liebig, and Wesarg.. The 
result so obtained for adult males they took as applicable to a 
mixed population of both sexes and all ages, assuming that other 
matters reaching the sewers would probably make up.the differ¬ 
ence—surely too liberal an allowance for such “ other matters,” 

(B.) Some years later, in 1863, Dr. Thudichum, from much 
more comprehensive data, gave for the urine alone of an adult 
male 15*9 lbs. of ammonia, an amount almost identical with that 
of Messrs. Hofmann and Witt. 

(C.) But Dr. Thudichum considered that two adult males 
would approximately represent 2*8 average persons, an adjust¬ 
ment which reduces the estimate of these two authorities to 
about 13 lbs. of ammonia, as shown in the Table. 

In 1854 Messrs. Lawes and Gilbert, basing their estimate 
on very comprehensive data relating both to the food and 
also to the urine and faeces voided by persons of all ages and 
both sexes, set the ammonia at lO lbs., and its maxundai lvalue at 
65 . 8 d. per head per annum. 

More recently, for the Sewage Commission, they revised their 
estimates, bringing more recent information into account 

Section (D.) is the record of the results so obtained,* 

The estimate, “according to food,” was deduced from 86 
dietaries arranged in 15 classes according to sex, age, activity 
of mode of life, &c. From the result ( 12*2 lbs.) a deduction 
must be made for tbe, mtrogeu retaiued iu the body aud for loss 
in various ways. 

When the calculation was based on determinations or compu¬ 
tations of the amount of constituents voided by different classes, 
the result was 12'6 lbs., or, when of the amounts of fresh urine 
and faeces taken at average composition, 12*7 lbs. of ammonia 
per head per annum. . 

* For nearly the whole, if nofthe whole, of the data upon which the new esti¬ 
mates are based, see <?n Sewage of London^ by J. B. Lawes, F.EB., ‘ Journal of 
the Society of Arts/ March 9,1855; The Compo^ibim of the Urine in Smith and 
SiseaBet by E. A. Parkes, M.D., 1860; On an Improved Mode of eoUeding Thsere- 
mentiiioas Matter, with a view to its A^j^ieotion to Ihe benefit of Agrioutbure, do., by 
J, L. W. Thudichum, M.l>., F.C.S., ‘ Journal of the Society of Arts,* May 15, 1863; 
and On the MiminaHon of Urea wid Urinary Waier^ in rdoMon to the period of the' 
Say, Season, Ex&iion, Food, de,, do., by Edward Smith, M.D., LL.B., F.B.Sb^ 
Pmlosophical Transactions,’ vol. cli. p. 747. 
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• It appeared, however, that evidence was more plentiful in 
regard to some divisions of the population than others, and a 
careful consideration of the character of the results obtained in 
these several divisions led to the conclusion, that though their 
former estimate (10 lbs.) was probably too low, 12 lbs. was too 
high; and, due allowance being made for the fractional part of 
the excreta of horses, cows, dogs, and other animals, of the 
refuse of slaughter-houses, of soot, &c., that may reach the sewers, 
still not more than 12-^ lbs, of ammonia would be contributed 
annually to the sewers from all sources, per head of mixed town 
population. 

It was admitted, however, that further investigations, upon the 
completion of the main drainage of the metropolis, were a great 
desideratunu 

Since the publication of the Report of the Commission, in 
March 1865, numerous gaugings and samplings of the sewage of 
the mid and high-level sewers north of the Thames have been 
tmdifrtaken, and many samples have been analysed by Mr. Way 
and Dr, Odling, The results of this inquiry have not yet been 
published; but such information was communicated by Mr. Way as 
enabled Dr, Gilbert to state their general bearing upon this point.* 

From these new results it appears very proteble that the dry- 
weather sewage averages only about two-thirds as much as was 
before supposed and assumed—that is to say 40, not 60 tons, 
per head per annum—but the average amount of ammonia 
therein very nearly approaches to the estimate of Messrs. Hof¬ 
mann atod Witt (8-2 grains). 

The theoretical value of the constituents of sewage, or that 
assignable to them when constituting a dry and portable manure, 
is, as has been stated, obviously quite other than their realisable 
value when distributed through an enormous volume of water. 

Assuming that the latest evidence is the most trustworthy, it 
would seem that the earlier estimate of Messrs. Lawes and 
Gilbert (10 lbs. per annum of ammonia) is the more correct, 
that at Rugby too large a proportion of the rainfall had been 
estimated to reach the sewers, and that the corrections made by 
Lawes and Gilbert to meet the incompleteness of their records, 
as already pointed out^ were well founded, 

CoMPosiTioiT AND Value of Meteopolitan Sewage at 

DIFFEKENT DILUTIONS. 

To the dry-weather sewage very variable additions are made, 
according to rainfall, &c.; while, in time of continuous rain or 

* Both Mr. Way and Mr. Cre^ frankly admit, however, that there are still 
man^ open questions which materially affect the proper interpretation of the new 
gaugings- 
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storm, some water passes at once into the Thames. The total 
amount issuing from the sewers averages somewhere about 80 tons, 
and pretty certainly not more than 100 tons per head per annum; 
twice or twice and a half as much as the most recently estimated 
dry-mother flow. 

The dilution is of course increased, and the value of the 
contents diminished to the same extent as the bulk is aug¬ 
mented, as the following Table shows:— 


Table IV. —Amount and Value of Sewage at different Dilutions. 


Dilutioiis supposed. 

If 12^ lbs. Ammonia, 
per Head ^r Annum, from all 
sources. 

If 10 lbs. Ammonia, 
per Head per Annum, firom all 
sources. 

Per Head 

Per Head 

Ammonia 

Estimated value 

Ammonia 

Estimated value 

per Annum. 

per Day. 

per Gallon. 

per Ton. 

per Gallon. 

per Ton. 

Tons. 

Gallons. 

Grains. 

Pence. 


Pence. 

40 

24| 

9*77 

2*44 


2*00 

60 

36{ 

6*51 

1*67 


1*33 

80 

49 

4-88 

1-25 


1-00 

100 

6li 

3‘91 

1*00 

3*13 

0-80 


80 tons of sewage to 12J lbs. of ammonia would be equivalent 
to nearly 5 grains per gallon, value for the constituents in 

1 ton; or 100 tons, to less than 4 grains, value Id. 

Since we are now discussing the theoretical value of s^^e, a 
comparison with Peruvian guano may be useful, both to give 
a definite idea of the extent of the dilution and to test our esti¬ 
mate of value. If we reckon 12|* lbs. of ammonia and 40 tons 
of sewage per head per annum, 1000 tons of sewage will supply 
as much nitrogen, reckoned as ammonia, as 16J cwt of guano :— 


With 60 tons 
80 „ 
40 „ 
60 „ 
80 „ 


Ammonia. Gteio. 

of sewage, and 121 lbs., the equivalent is 11 cwt. 

12i „ 8i .. 

10 ,, „ 13 „ 

10 ,, „ 


a 


10 


6i: 


Reckoning 12J lbs, of ammonia, the yearly sewage of an average 
individual would represent § cwt; or reckoning only 10 lbs., 
only J cwt of Peruvian guano. Guano is sold at about 135. per 
cwt 

The true realisable i>alue of seioage can only be arrived at by 
a careful investigation and comparison of the re^lt^'-attainea 
under favourable circumstances^jglth'j ^di 'cious Aiahagement. 


Oeops to which Sewage is most applicable. 


Hitherto we have confined our attention to the amount of 
nitrogen in sewage, as bearing a nearly constant ratio to the 
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other fertilisers in its composition. We now proceed to consider 
whether that composition is such as to suit the requirements of 
our crops; or, more precisely, whether its phosphoric acid and 
potash—the most important incombustible constituents—are 
relatively deficient or in excess for cereal, pulse, or root crops. 

Table V. shows the proportion of phosphoric acid and potash 
to 100 of nitrogen in sewage, according to the mean of 10 
analyses in the Rugby sewage, h also shows, approximately, 
the average proportion of phosphoric acid and potash to nitrogen 
in various crops:— 


Table Y.— Amount of Phosphoric Acid and Potassa to 100 Nitrogen, in 
Sewage and in various Crops. 



Thosptiotic A<d.d» 

Potassa. 

Eugby Sewage 

27 

42 


Xu Cbm, 

In Straw, 

In Total 

In Com, 

In Straw, 

In Total 


Boots, && 

Leaves, &c. 

Produce. 

Roots, &C. 

Leaves, &c. 

Produce. 

Meadow4!ay 



27 


.. 

100 

Clover-hay.. .. 

.. 

«• 

23 

a • 

^ • 

52 

Wheat. 

48 

42 

46 

28 

108 

67 

Barley. 

40 

34 

38 

34 

126 

60 

Oats . 

23 

87 

30 

25 

155 

65 

Beans .. 

25 

46 

30 

32 

123 

50 

Mangolds .. 

Swedea .. 

17 

27 

16 

2i 

100 

82 

*44 

63 

CknxuamTarnips 

28 

18 

26 

160 


117 

Potatoes .. .. 

42 

•* 

•• 

123 

■1 

*' 


It is oljyious that since the phosphoric acid of sewage, like the 
nitrogen, will be derived almost exclusively from excreta and 
food-refuse, its proportion to the nitrogen will be tolerably 
imiform; &e amount of potash, on the other hand, will be con¬ 
siderably greater where tihe streets or roads are constructed of 
potassic minerals, such as granite. 

The Table shows that, according to the analyses referred to, 
the Rugby sewage contained 27 parts of phosphoric acid and 42 
parts of potash, for 100 of nitrogen. Meadow-hay contains on 
the average almost exactly the same proportion of phosphoric 
acid to nitrogen as the sewage, but a much greater proportion of 
potash than tibe latter.* 

In the cereal grains the proportion of phosphoric acid to nitro- 


* According to Baron Liebig's estimates, bay contains 51 parts of phosphoric 
acid to 100 of nitrogen; but having collated and averaged the results of numerous 
independent observers, we can see nothing to lead to the adoption of such a figure j 
whilst direct determinations in a number of samples of each, showed in the Eugby 
sewaged grass 25, and in the unsewaged 32 parts.~[Note by lawes and Gilbert.} 
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gen is, on the other hand, higher than in sewage, Of potash, the 
proportion is lower in the grain^ the only part of the crop which 
is, as a rule, sold off the land. 

After a seasonable word of caution about drawing practical 
conclusions from what may, at first sight, appear the obvious 
indications of the figures in the Table, these conclusions are 
drawn:— 

That if sewage alone be applied constantly to meadow-land, 
potash would be more likely to fail than phosphoric acid; but 
for the ordinary crops of a rotation, the phosphoric acid would 
rather be in defect. In any case, the balance might easily be set 
right by supplies from other sources. 

The composition of the manorial constituents in sewage is, 
therefore, generally satisfactory. The difficulty lies in their 
extreme dilution, and consequently the great cost of distributing 
them 'over an area at all commensurate with that whence they 
were derived; * and the necessity for a continuous outlet at all 
seasons, which cannot be afforded by crops which have to ripen 
—a difficulty aggravated by the fact that the supply is greatest 
in wet weather, when the land can least bear, or least requires it. 

The Practical Value of Sewage. 

This point will be illustrated by reference both to the results 
of direct experiment, and to the judgment of practical men, who 
have utilised sewage with a view to profit. 

The Rugly Experiments .—At Rugby* two fields of meadow- 
land were experimented upon; in each, one plot was left without 
sewage, one received sewage at the rate of 3000 tons, one at tibe 
rate of 6000 tons, and one at the rate of 9000 tons per acre 
per annum. The experiments were so conducted through 
three consecutive seasons, and Table VI. summarises the results 
obtained. (See following page.) 

The 5-acre field was much flatter than the other; its soil and 
subsoil were much more porous. The mechanical and chemical 
4 ^xamination of samples, taken to the depth of 9 inches, showed 
its soil to be much more stony; to xotaiu much less water under 
equal external conditions, to contain much less organic matter, 
much less nitrogen, much less clay, and much more sand than 
that of the 10-acre field. It was, in fact, decidedly inferior 
in natural quality, and yielded, accordingly, considerably less 


* Mr. Eawlinfion, one of die members of the Royal Sewage Commission, has 
^ven it as his opinion that it would cost more to distribute 500 tons of sewage per 
acre, by means of pipes, hydrants, and hose and jet, as would be requisite in the 
case of application to arable land and crops geneially, than to apply 5000 tons per 
acre by means of open runs, as in the case of its application to ^ass. 
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produce without manure. Notwithstanding this, it will be seen 
that it gave upon the whole more total produce per acre under 
the influence of sewage than did the naturally better soil of the 
10 -acre field; and, it will be shown further on, that the sewage 
was in its case both more completely utilised and more com¬ 
pletely purified. Moreover, it appears that, by the application 
of sewage, a supply of green food was obtained much earlier and 
much later in the season, when it has a special value. 

Table YI.— Quantities of Sewage applied, and of Green Grass obtained, 
per Acre per Annum, in Experiments made at Bngby. 

Seasons 1861, 1862, and 1863. 


Plot 1. 

Plot 2. 

Plot 3. 

Plot 4. 

TJnsewaged. 

3000 Tons Sewage. 

6000 Tons Sewage. 

9000 Tons Sewage. 


Grass obtained.—Eive-Acre Field. 



Tool 

C«t8> 

qw: 

1 

Ifea.'Xocs. 

cniB. are. 

Ibe. 

Tons. 

CWfS. QtB. 

IbB. 

Tons. 

ewfs. qra. 

lbs. 

1861 

9 

5 

3 

5 

14 

16 

3 

8 

27 

1 

0 

10 

32 

16 

3 

8 

1862 1 

8 

3 

1 

10 

27 

18 

0 

18 

34 

10 

0 

19 

32 

9 

2 

22 

1863 

4 

18 

3 

13 

22 

5 

0 

ii 

34 

18 

1 

27 

37 

0 

2 

5 

Average .. .. 

7 

9 

1 

9 

21 

13 

1 

12 

32 

1 

3 

1 

0 

34 

2 

1 

12 


Ten-Acre Field. 


1861 

8 

18 

0 

P5 

15 

16 

3 

2 

22 

15 

2 

12 

26 

13 

3 

12 

1862 

16 

10 

0 

35 

27 

11 

0 

20 

32 

2 

1 

14 

31 

12 

1 

20 

1863 

8 

0 

3 

19 

25 

5 

1 

8 

30 

11 

2 

12 

34 

19 

1 

21 

Average .. .. 

11 

3 

0 

10 

22 

17 

3 

1 

28 

9 

3 

13 

31 

1 

3 

18 


Average 

3 

-The Three Years and both Fields. 





1861, 3, and 3 

9 





5 

2 


30 

6 

2 

6 

32 

12 

0 

15 


Our attention must^^firft-be--iescriOLeci to the general charact^ 
lebulis OTiaine37and the practical conclusions to which 
they seem to lead. 

With the exception of the cold, wet season of 1862, the greater 
the amount of sewage applied the larger was the produce; 
still the increase in produce was not commensurate with the 
increase of sewage applied. To produce a maximum efiect from 
a given amount of sewage, the doses must be comparatively 
small; to produce the largest possible amount of produce per 
acre, 30,000, 40,000, 50,000 tons might often be applied with 
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advantage ; but in that case the sewage would be very inade¬ 
quately utilised and purified. 

The Table leads to the following practical suggestion: that 
with an application of about 5000 tons of average sewage per acre 
per annum, applied pretty evenly throughout the year, taking the 
average of soils and seasons, an average of about 30 tons of 
grass might be expected. Assuming such a produce, and 
allowing 4?. per acre for rent or natural yield, 

d. 

The grass, if sold at 10s. per ton, would pay per ton of sewage 0-5 
,, ,, 12s. 6^2. ,, ,, 0*7 

j» 9j ISs. ,, ,, 0‘9 

This would be the gross retmn from which the cost of the 
application of the sewage, other expenses of the crop, and the 
farmer’s profit would have to be deducted, before anything was 
available as payment to the town. 

In comparison with the result here assumed it may be ob¬ 
served that in the neighbourhood of Croydon, where about 250 
acres are laid down for sewage irrigation, and where there are 
probably more than 6000 tons of sewage annually available for 
each acre, from 25 to 30 tons of meadow grass, selling for from 
20Z. to 25/., are obtained per acre per annum; and after 
deducting as before 4Z. for rent, the gross return per ton of 
sewage employed is from 0*6rf, to 0*8rf. With a somewhat 
similar application to Italian lye-grass, 30 to 35 tons, selling 
for from 25/. to 30/., are obtained, yielding, after deduction for 
rent or natural produce, from 0*8rf. to \d. per ton of sewage 
employed. It will be observed that in these cases the selling 
price of the grass is 16s. or 17s. per ton; but it is obvious that 
if sewage were extensively employed for the production of grass, 
its present price could not be maintained. 

A marked effect of liberal sewage irrigation (indeed of 
active manures generally) on the mixed herbage of grass land, 
is greatly to develope the Grcmiinaceom plants^ nearly to exclude 
the Leguminous^ to reduce the prevalence of miscellaneous or 
weedy plants,„ but much to encourage individual species; among 
the grasses the rough meadow grass, couch grass, rough cock’s- 
foot, woolly soft grass, and perennial rye-grass are frequently 
very prevalent But, sewaged produce being generally cut or 
grazed comparatively young, the tendency which the great luxu¬ 
riance of a few very free-growing grasses has to give a coarse 
and stemmy later growth is not an objection, as in the case of 
meadows left for hay. 

The chemical examination of the grass grown at Rugby, 
with and without sewage, showed that at the usual time of cutting 
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the soKd substance was less in the sewaged grass than in the 
unsewaged, and diminished as the season advanced, or tihie 
weather was ungeniaL 

The nitrogenous substance was much greater in the solid 
matter of ihe sewaged than of the unsewaged grass, also greater 
as the season advanced, and after periods of cold and wet. 

The indigestible woody fibre bore about an equal proportion 
to the solid matter in the sewaged and the unsewaged pro¬ 
duce; this proportion in each case diminished as the season 
advanced. 

It will be seen presently that when used as food, the fresh 
unsewaged grass was more productive of both meat and milk 
than the sewaged, but that a given weight of the solid substance 
of the sewaged grass was more productive than an equal weight 
of that unsewaged. 

When the grass was cut green and given alone to fattening 
oxen tied up under cover, the result was very unsatisfactory; but 
when oilcake was given in addition, it did not fall far short of an 
average resolt, for oxen so fed nnder cover on a good mixed 
diet 

It should here be mentioned that at Croydon, although the 
land there was more liberally irrigated than at Bogby, much 
more satisfactory feeding results have been obtained by fattening 
stock on the land. The practice there is to irrigate for three or 
four days and nights together, to repeat the treatment two or three 
times for each crop, and when the grass has got a sufficient head, 
to stop the application and turn the stock upon the land, where 
they remain until the grass is closely eaten down. They are 
then removed, the land is re-irrigated, and so on. 

At Rugby, when the grass (as much as they chose to eat) 
was given to milking cows, much better results were obtained. 
The unsewaged grass was then found to he more productive of 
milk and increase (but especially of milk) than an equal weight 
of ficesh sewage grass, but for equal amounts of drg solid substance 
the sewaged grass had the advantage. The milk from the 
sewaged grass was slightly less rich—contained less casein, 
butter, sugar, and total solid matter, though more mineral 
matter ; when oilcake was given with the grass, whelher sewaged 
or unsewaged, the richness of the milk was notably increased. 

The productive quality of the grass was very different in 
different seasons and at different periods of the same season, 
being very inferior in the wet and cold season of 1862, and 
generally towards the close of each season. 

A feithful record of the general results is given in the fot 
lowing Table:— 
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Table YII.— Results obtained at Rugby, with Cows fed on Unsewaged and 
Sewaged Grass, in 1861, 1862, and 1863. 



Plot 1. 
Unsewaged. 

Plots. 
3000 Tons 
Sewage. 

Plot 3. 
6000 Tons 
Sewage. 

Plot 4. 
9000 Tons 
Sewage. 

Time each Acre (with Oilcake, if any) would keep 1 Cow;— 

1861—Grsiss (alone). 

Weeks. 

19 

42 

22 

Weeks. 

41 

63 

48 

Weeks, 

59 

73 

67 

Weeks. ^ 
69 

72 

73 

1862—Grass (with oilcake) 
1863“Grass (J without, withl 
oilcake)./ 

Means .. .. 

28 

61 

66 71 

Milk from the produce of each Acre (exclusive of Oilcake,* if any):— 

1861—Grass (alone). 

Gallons. 

321 

613 

414 

Gallons. 

571 

835 

876 

Gallons. 

820 

973 

1207 

Gallons. 

961 

958 

1327 

1862— Grass (with oilcake; 

1863— Grass (J without, J withl 

oilcake)./ 

Means .. .. 

449 

761 

1000 

1082 

Value of Milk from the produce of each Acre (exclusive of Oilcake,* if any), 
at 8d?. per gallon:— 

1861— Grass (alone). 

1862— Grass (with oilcake) 

1863— Grass (§ without, J withl 

oilcake)./ 

Means .. 

£. s. d, 
10 14 3 
20 8 10 

13 16 0 

&. a. d» 
19 0 6 
27 16 10 

29 3 9 

£. A d. 

27 6 11 
32 8 11 

40 4 7 

£. a. d. 
32 0 10 
31 18 10 

44 4 4 

14 19 8 

25 7 0 

33 6 10 

36 1 4 

Increased produce of Milk per 1000 tons Sewage applied (exclnsiTe of Oilcake,* 

if any) 

1861— Grass (alone). 

1862— Grass (with oilcake) 

1863— Grass (J without, J withl 

oilcake).. 

Means .. .. 


mi 

Gallons. 

178 

60 

132 

Gallons. 

161 

38 

101 

136 

123 

97 

Increased value of Milk (at per gallon) per 1000 tons Sewage applied 

(exclusive of Oilt^e,* if any):— 


• « 

Me 

£. a. d. 

5 19 10 

2 9 4 

0 2 7 

£, s. d. 

5 18 8 

2 0 0 

4 8 1 

5. & d. 

5 0 11 
15 7 

3 7 7 

1862— Grass (with oilcake) 

1863— Grass (i without, J with\ 

oilcake). / 

Means .. 

4 10 7 

4 2 3 

3 4 8 


* The mlue of the milk, " e^cclusive of oilcake,’* is reckoned by deducting the cost of the 
consumed^ less the estimated value of the manure it yields, ftom the gross value inclusive of oilcake i 
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After a careful consideration of all the circumstances and 
details, it appears that the following practical conclusions may 
safely be deduced from these experiments:— 

1 . That by the use of sewage a very great increase (varying 
from two to three fold according to the season), may be obtained 
in food, milk, or value of the milk 

2 . That a yet larger increase may be anticipated from the 
application of sewage S3*stematically over large tracts of average 
or sandy land, than was obtained from these pastures of natu¬ 
rally good feeding quality, and consequent high natural yield. 

It is estimated that wilh 5000 tons of sewage judiciously 
applied to Italian rye-grass or meadow-land properly laid down 
to receive it, an average gross produce of not less, and perhaps 
more, than 1000 gallons of milk per acre per annum might be 
anticipated, which, at 8d.^per gallon, would represent a gross 
money return of 33Z. 6s. 8d. 

Or, to put the result in another way, it required, according to 
circumstances, ihe consumption of between 0 or 6 tons of grass 
for the production of 1 ton of milk ; and if we reckon 6 parts 
of grass for 1 of mUk, and 30 tons of grass per acre, this would 
give a gross return in value of milk at 8d- per gallon, of some¬ 
thing over 37Z. per acre, or of about 25s* per ton, of grass 
consumed. 

Composition of the Drainage Water from Sewage Fields. 

But a further question arises:—^would the sewage be suflB- 
ciently purified by such an application as 5000 tons per acre ? 

To determine this point samples of the drainage water were 
collected for analysis in each field simultaneously with those of 
the sewage, commencing in May, 1862, and ending in October, 
1863. fii all sixty-two partial analyses were thus made, to 
which a few others, much more detailed, were added in 1864. 

The result of the sixty-two analy^ses are summarised in 
Table Till. (See following page.) 

It is seen that of matter in suspension in the sewage, nearly 
the whole, inorganic or organic, was retained by the soil, and 
of the little which the drainage-water contained, probably a con¬ 
siderable part was derived from the soil itself. 

Of matter in solution, on the other hand, the drainage-water 
contained much about the same amount, inorganic and organic, 
as the sewage; though doubtless it had derived much of this 
also from the soil, the sewage giving up valuable fertilisers to 
the soil, and the fluid in its turn taking up substances from it. 


and ibe amount of milk, "exclusive of otlcake,** Jjy deducting ftom the gross azctjsnt of milk with 
oilcake at the rate of one gallon for every 8dL of deducted value. Such estimates are, however, 
obviously only approximations to the truth. 
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Table VIII.— ^Mean Composition of tlie Rugby Sewage before application, 
and of the Drainage-water from tbe Irrigated Land, in the Seasons 1862 
and 1863. 

Grains per Gallon. 



Inorganic 
Organic .. 


In suspension 


^Inorganic 
In solution • 


Total inorganic .. 

, Total organic 

[ Total solid matter 


Ammonia .. 


11 S 

Samples. Samnles. 
25*67 1*81 

14*69 1*40 

40*36 3*21 

34*49 34*50 

7*83 7*18 




39*98 

44*93 

57*27 

40*84 

24*74 

9*22 

82-01 

60*06 

1*62 

0*33 

4*20 

1*85 

6*78 

2*18 



Season 1863; Kovember, 1862—October, 1863, both inclusive. 


In suspension 


Inorganic 
Organic .. 


( Inorganic 
Organic .. 

Total 

Total inorganic .* 
Total organic *. 

Total solid matter 


23 21 

Samples. Samples. 
39*41 2*14 

27*35 1-41 


47*92 46*01 

78*98 40*69 

36*70 8*87 


Ammonia .* 


rin suspension 
I In solution 


22 

Samples. 

34*93 

25*99 

22 

Samples. 

3*93 

3*29 

60*92 

7-22 

38-77 

8-30 

41*35 

7*98 

47*07 

73*70 

34*29 

49*33 

45*28 

11*27 

107-99 

66*65 

1-98 

5*69 


7*67 

2*16 


40 

Samples. 

37*22 

26*69 

48 

Samples. 

3*06 

2*37 

63*91 

6*43 

39*18 

39*98 

8*32 

7.73 

47-50 

47-71 

76-40 

43-04 

35-01 

10-10 


2*03 

0*23 

6*76 

1*28 

7*79 

1*51 


'.2 K 


VOL. in.— s. s. 
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It is important to remark that the drainage from the more 
porous and less naturally fertile soil of the five-acre field (which, 
however, gave the largest increase for a given amount of sewage) 
contained less of almost every constituent enumerated than the 
more argillaceous and more naturally fertile soil of the more 
steeply sloping ten-acre field. The result is more particularly 
marked in the case of ammonia. 

This and other results of common experience tend to show that 
a soil which may contain a comparatively small proportion of 
clay, but which is thoroughly porous, is as a rule much better 
adapted for sewage irrigation, both as regards the utilisation and 
the purification of the sewage, than richer, stronger, but less 
permeable land. 

The next Table has reference to samples taken in another field 
at Rugby during very dry weather in the summer of 1864. The 
soil here was light and gravelly, the subsoil gravelly, but (as 
Table IX. shows) it had done the work of absorption as well, if 
not better than the other fields. (See following page.) 

It had been intended to take samples under various conditions 
of the weather; but the continuous drought of 1864 prevented 
this being done. The plan of collection was to take of sewage 
about a gallon, and of drainage about half a gallon, eight or ten 
times during the ten or twelve working hours of the day; at the 
end of the day, after well shaking, to take a gallon from such 
mixture, and to repeat this for six consecutive days until six 
gallons of each were obtained, when, after well shsddng, a two- 
gallon sample of each was bottled off for the purpose of analysis. 

In judging of all these results it must be borne in mind that, 
except when the land is already saturated with water, a gallon of 
drainage will represent much more than a gallon of sewnge, and 
its sewage^onsUtuents must have been derived from more than a 
gallon of sewage. The non-retention of manurial matter by the 
soil is, therefore, less than might seem at first sight. 

As in the earlier analyses, so in these the quantity of matter 
in suspension in the drainage was very small, and being obviously 
in great part derived from the soil, it was not submitted to 
quantitative analysis. 

A considerable proportion of the phosphoric acid of the sewage 
was in suspension; but there was none of it in suspension in the 
drainage. 

Of the inorganic constituents in solution^ by far the larger pro¬ 
portion of those which are most likely to become deficient for a 
crop was retained by the soil. Thus smaller proportions of both 
the potash and the phosphoric acid passed off in the drainage than 
of any other constituents. Soda was also retained to a consider¬ 
able extent,' magnesia in a less degree, and lime less still. Of 

lime, 
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Table IX.— -Detailed Composition of Samples of tlie Eugby Sewage 
before application, and of the Drainage-water from the Irrigated Land, 
collected July, 1864. 


COSI^ITTIEirrS. 

Gbains peb Gallon. 

Collected July 6—li. 

Collected July 13—18. 


/Inorganic matter:— 

Sewage. 

Dramage. 

Sewage. 

DraJnage. 


Oxide of iron and alumina .. 

4-57 

,, 

6*30 

., 


Lime .. 


4*48 


3*75 

• • 

g 

Magnesia 


0*65 

,, 

0*25 

,, 

•a 

Carbonic acid. 

3*25 

,, 

2*17 


s 

Phosphoric acid . 

1*84 


1*14 

,, 

1*1 

Silica, sand, Sec . 

31*60 

•• 

39*30 

•• 


Total. 

46-39 


52-91 



Organic matter. 

40*40 


32*40 

•• 


^ Total matter in suspension 

86*79 

•• 

85*31 

• • 


f Inorganic matter:— 






Oxide of iron, &c. 

Traces. 

.. 

1-25 

0*25 


Lime .. 


8*45 

10*25 

8*23 

10*08 


Magnesia 


1-76 

1-69 

1*80 

1*69 


Soda (1) 


6*46 

0*38 

5*24 

2*30 

. 

Chloride of sodium (1). 

6*82 

9.73 

8*53 

9*21 

1 

Chloride of potassium (1) 

6*08 

X*60 

6*17 

2-34 


Sulphuric acid .. .. .. 

4-39 

6*65 

4*01 

6-75 


Phosphoric acid .. .. .. 

1*28 

0*44 

1*66 

0-32 


Carbonic acid .. .. .. .. .. 

8‘83 

6-18 

7*42 

7-01 


Silica.. 


1*80 

0*80 

1*00 

0*80 


Total. 

44*87 

37-62 




Organic matter .. .. 

11*20 

7-80 




Total matter in solution.. 

66*07 

45*32 

66*31 

47-80 


Total Inorganic matter «* 

91*26 1 

37*62 

98*22 

40*75 


Total organic matter (2) 

61-60 

7*80 

42*40 

... 

7*05 


Total solid matter. 

142*86 

45*32 

UO-62 

47-80 



(Potassa . 

3*84 

0-94 

3-90 

1*48 

(1) Containing 

Soda . 

9*07 

6-54 

9-76 

7-17 



Chlorine .. 

7*03 

6*61 

8-10 

6-70 

»1 


In suspension. 

2*92 

,, 

2-42 



Ammonia < 

In solution .. 

5*74 

0-98 

6*36 

0-92 

j 


Total ** 

8*66 

0-98 

8-78 

0-92 


Nitric acid in solution = Ammonia 

- 

(8) 1-38 


( 4 ) 1’41 


[3) 4*227 Nitric acid = 1*096 Nitrogen s: 1*331 Ammonia. 

[4) 4*483 ,, = 1*162 ,, = 1-411 


2 K 2 
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lime, indeed, there was more in a gallon of drainage than of 
sewage: the like may be said of sulphuric acid. Lastly, of 
soluble silica a notable portion psussed off in the drainage. 

Of organic matter in solution a very considerable quantity was 
found in the drainage-water, but of so different a character as to 
suggest the probability that it was derived from vegetable matter 
within the soil, rather than directly from the sewage, especially 
in periods of active vegetation^ 

It is very important to remark that the drainage contained 
more nitrogen in the form of nitric acid than as ammonia, whereas 
the sewage scarcely contained an appreciable amount in that form ; 
that is to say, ihe soil had retained less nitrogen than would have 
been supposed if only the more partial analyses had been made. 

It appears, then, that the constituents of the most value had 
been most efficiently retained; but nevertheless the sewage had 
neither been perfectly deprived of its manurial elements nor 
perfectly purified. 

There is, indeed, a limit to the power which a soil possesses 
of removing substoces from solution, or of preventing those 
already absorbed £rom being dissolved in water passing through 
it, the result being dependent on the* physical and chemical 
character of the soil itself and on the amount and Composition of 
the fluid passing through it 

Where the land is covered with luxuriant vegetation there 
will probably always be a certain amount of soluble organic 
matter deriv^ from that source in the drainage-water. 

So far, however, as the nitrogen in the drainage exists in the 
form of nitric acid, it is a pretty satisfactory indication that the 
organic matter has to a great extent already passed the stage of 
deleterious putrescence. 

The arrangements at Rugby did not allow of the water drained 
from one portion of the land being passed over another; but 
at Beddington, near Croydon, a great portion of the water does 
duty twice and sometimes three times, and it consequently passes 
from the land in a state of much greater purity than the Rugby 
drainage-water, as the following Table, framed from results com¬ 
municated by Mr. Latham (engineer to the Croydon Board of 
Health), will show. (See following page.) 

About the same amount of ammonia was found on the average 
in the sewage of Croydon as in that of Rugby; but in the 
Croydon drainage the amount was extremely small. It is unfor¬ 
tunate that the quantity of nitric acid was not also determined ; 
but we are informed dxat it undoubtedly exists in some amount 
in the drainage from the Beddington meadows. Still, although 
farmerly the Croydon Board had to meet numerous law-suits on 
account of the pollution of the river by the sewage, the fluid is 
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now so far purified before being discharged, as rather to attract 
the fish; and those having the right of fishing in the river have 
found it worth while to fix gratings to prevent their going up the 
main outfall from the sewage-irrigated land. 

Table X Paetial Analyses of the Croydon Sewage before application, 
of the Drainage-water from the Irrigated "Land, and of the River Wandle, 
above and below the Drainage Outfall from the Irrigated Land. 


Grains per Gallon. 



Croydon. 

Rh’EB Wandle. 

C05®CITUESTS. 

Sewage. 

Drainage. 

Above 

Drainage 

Outfall. 

Below 

Drainage 

Outfall. 

Inorganic matter. 

Organic matter. 

48*30 

52*20 

23*40 

2*40 

18*56 

1*44 

20*16 

2*08 

Total solid matter 

100*50 

25*80 

20-00 

22*24 

Ammonia . 

6*70 

0*21 

0-18 

0*18 


Although further experience is still wanting to determine 
what amount of sewage can be safely applied to a given area 
under different conditions of soil, subsoil, &c., there can be no 
doubt that, when large quantities of sewage are applied to grass¬ 
land, the arrangements should be such as to allow of the drain- 
age-water being collected and re-used in such a manner as to 
insure as far as possible both complete utilisation and complete 
purification. 

Experience op Common Practice in the Utilisation 
OP Sewage. 

Let us now turn from the results of experimental inquiry to 
those of practical experience in the utilisation of town sewage. 
The instance most frequently quoted is that of the neighbour¬ 
hood of Edinburgh, relating to which some particulars are given 
in the following Table;— 


Table XL—^RELATI^a to the Sewage-irrigated Meadows near Edinburgh. 


Names of Meadows* 

• 

Imperial 
Acres under 
Irrigation. 

i 

Approximate 
Population 
contributing 
to each Acre. 

Approximate 
Quantity of 
Sewage available 
for each. Acre. 

Lochend, Spring Gardens, andV 

Craigentinny./ 

Rosebum and Western Dairy .. 

285 

337 

Tons. 

20,500 

80 

112 

17,000 

Qaarry Holes . 

8 

562 

65,000 

Broughton Burn. 

The Grange. 

6 

1,666 

102,000 

16^ 

302 

97,000 
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These tabular statements are chiefly based upon direct in¬ 
formation, obtained in part from Mr. McPherson, the Edinburgh 
City Surveyor, and in part from the occupiers or managers of the 
respective meadows. It should, however, be explained that, as 
water-closets are not universal, and as the sewage is frequently 
allowed to pass unused, the record only shows approximately the 
total amounts available, whether used or wasted. 

Sewage has been applied to some portions of the land in tihe 
neighbourhood of Edinburgh for about 200 years, to a consider¬ 
able portion for more than 60, and to most of that now under 
irrigation for more than 30 years. In two instances arrange¬ 
ments have been made for raising the sewage, by pumping, an 
inconsiderable number of feet; but the cost has been found too 
great to allow of a suiBBcient quantity being applied per acre, and 
hence the application in this way has been much limited, if not 
on some portions of the land entirely abandoned. The applica¬ 
tion is Gonflned to meadow-land and Italian rye-grass, and the 
distribution is entirely by means of open runs. When Italian 
rye-grass is grown, the land is periodically broken up, and one 
or two other crops taken without sewage before laying down 
again to grass. The application to ordinary rotation crops on 
arable land forms no part of the system adopted. 

There is no doubt that at Edinburgh larger amounts of sewage 
are applied, and larger amounts of produce obtained per acre 
than anywhere else. But, on the other hand, there is not only 
very great waste of manurial constituents, but very imperfect 
purification of the sewage. Hence their results, however im¬ 
portant in some points of view, cannot be relied on as the 
foundation either of estimates of the practical value of sewage, or 
of safe conclusions as to the amount of sewage that can advan¬ 
tageously be applied per acre when the drainage has to he passed 
into a river, which may have to serve as the water-supply of 
other towns, instead of, as at Edinburgh, having an immediate 
outfall into the sea. 

It may be mentioned that generally four or five crops of grass 
are obtained per acre annually, amounting, according to circum¬ 
stances, to 30, 40, 50, 60, and even more tons per imperial acre, 
and selling for prices varying from 8Z. to over 40Z. per acre, but 
averaging perhaps about 25Z. These results are in themselves 
sufficiently striking, and well merit careful inquiry and con¬ 
sideration. 

Table XII. summarizes the results of the experience of the most 
important instances of sewage utilisation in odier localities. 
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Table XIL —^Relating- to Sewage-ii-rigation in various localities. 


Towns. 

Population 

contributiDg. 

Acres.', 

Oops, &c. 

Annual 
Payment 
to Towns. 

Original. 

Beduced. 

Alnwick .. 
Carlisle .. 
Croydon .. 
Malvern .. 

Rugby 
Tavistock .. 
Watford .. 
Worthing .. 

6,600 

22,000 

16,000 

4,000 

6,700 

6.000 

4,000 

7,000 

270 

70 

250 

50 
/ 190 
\ 280 

95 

210 

42 

20 

100 

t 35 

Arable and grass; abandoned 
Meadow-grass; all grazed .. 
Meadow and rye-grass .. .. 

Grass . •• 

Nothing 

? 

300Z. 

Nothing 

50Z. 

Nothing 

lot 

Nothing 

Meadow and rye-grass .. .. ^ 

Meadow; chiefly grazed .. / 
Grass .. 

Rye-grass—Summer ..V 

Meadow-grass—Winter 

Grass; not yet at work 


At Alnwick, the late Duke of Northumberland put down 
machinery and piping for the distribution of the sewage of the 
town over about 270 acres of mixed arable and grass-land. 
After a very short time, the tenants, who had the free use of the 
sewage for the cost of its application, abandoned it altogether; 
and the Bailifi of the District, who reports the failure, expresses 
his opinion strongly against the general applicability of sewage 
to arable land. 

At Carlisle, the sewage of only a portion of the town is utilised. 
It is deodorized by Mr. McDougalFs disinfecting fluid, and 
raised by steam-power some 10 or 12 feet into an open cut, from 
which it is diverted for application to the land by moveable iron 
troughs. It is estimated that from 8000 to 9000 tons of sewage 
are applied per acre per annum. It is understood that little or 
nothing is realized by the town; but that the tenant makes a 
considerable profit by sub-letting the sewage-irrigated land for 
grazing purposes. 

In die neighbourhood of Croydon, as already referred to, the 
sewage of nearly 20,000 persons is applied to about 250 acres of 
meadow and Italian rye-grass. It is calculated that more than 
6000 tons of sewage are available for each acre. A considerable 

g ortion of the fluid is used two or three times over; and it 
nally passes from the land very fairly purified. It is esti¬ 
mated that^ after making deduction of 4/. for rental, the gross 
return per ton of sewage applied is, at the present prices of the 
produce, with Italian rye-grass from f d. to Id., and with meadow- 
grass from ^ to fd sewage is not applied in any sys¬ 

tematic maimer to other crops, but it has been tried on a small 
scale to root-crops. An enlargement of the area of irrigation is 
contemplated, which will, if carried out, reduce the amount of 
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fliiid and excretal matters available per acre somewhat below the 
quantities above stated. 

About 12 years a^o, arrangements were made for collecting 
the sewage of Rugby in a tank, from which it is pumped, by a 
12 -horse power engine, through iron pipes laid down for the dis¬ 
tribution over about 470 acres of mixed arable and grass-land. 
Up to last year 190 acres were held by Mr. James Archibald 
Campbell, but he has gradually limited the area of application, 
and during the last few years has abandoned the use of hose and 
jet, excepting occasionally on a small scale, and confined the 
application ^most exclusively to from 12 to 20 acres of meadow 
and Italian rye-grass. The remainder of die land, amounting to 
about 280 acres, has passed through the hands of two tenants, 
both of whom are said to have sustained considerable loss. The 
last of the two had confined ihe application almost exclusively 
to about 100 acres of grass-land, and applied the sewage almost 
entirely by open runs. The whole is now in the hands of the 
landlord, Mr. G. H. Walker, who, it is understood, is contem¬ 
plate^ the abandonment of the use of steam>^power, pipes, and 
hose and jet, and the application to a limited area by means of 
gravitation. 

The general result at Rugby is, then, that aifter about a dozen 
years of practical experience, with arrangements adapted for the 
application of small quantities of sewage per acre to arable as 
well as to grass-land and to all crops, the area has been greatly 
limited, the use to any other crops lhan meadow and Italian rye¬ 
grass become quite exceptional, and the application by means of 
steam-power, pipes, and hose and jet, will probably soon be entirely 
abandoned, it may be added that, at the time of the experi¬ 
ments of the Commission, the sewage, which was considerably 
stronger than that of the Metropolis, cost the tenants only about 
f dl per ton at the hydrants in the fields; yet, rather than incur 
the loss of using it at that cost, both w’ere glad to get rid of it to 
the Commission, at rates which, though three times as high 
during the six summer as during the six winter months, averaged 
the year round scarcely, but very nearly, Id, per ton at the 
hydrants. 

Some years ago, the Earl of Essex laid down pipes for the 
application of the sewage of Watford, by pumping and hose and 
jet, to about 210 acres of mixed arable and grass land. The 
results which his Lordship obtained on the application of only 
134 tons of sewage per acre to wheat have frequently been held 
to be conclusive proof of its applicability in small quantities 
per acre over large areas, to arable land, and to all crops. But 
in the evidence given by his Lordship before the Sewage Com- 
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inittee of 1862, he stated, very emphatically, that his great error 
had been the piping of too much land; that he required 5000 
tons per acre for 10 acres of rye-grass; and that, applying the 
remainder to 35 acres of meadow, he had none to spare for 
wheat In other words, although the abandonment of one acre 
of rye-grass would set free sewage enough for nearly 40 acres 
of wheat, if applied only at the rate which yielded ihe large 
gross return per ton of sewage so frequently quoted, yet Hs 
Lordship’s practical experience had led him to prefer the appli¬ 
cation to the one acre of rye-grass rather than to the nearly 
40 acres of wheat Further, his Lordship gave it as his opinion 
that sewage would not be profitable to the farmer unless he 
could have it at from to fc?. per ton. 

In reference to the application of sewage to com crops, it may 
be stated that, in an experiment made by the Commission at 
Rugby, with oats, a very high gross money return per ton of 
sewage was also obtained. The experiment was made in the 
unusually productive season of 1863, and with sewage of about 
double ike average strength of that of the Metropolis, applied 
during a period of very dry weather. The results were, there¬ 
fore, quite exceptional, and cannot be taken as affording any 
indication of what might be expected from the application of 
small quantities of sewage to corn crops generally, on different 
soils, and on the average of seasons. There cannot, indeed, be 
a doubt, that to obtain a maximum gross value of produce from 
a given amount of sewage, it should be applied in small quan¬ 
tities per acre, and in dry weather. But sewage is produced in 
large daily amount at all seasons, and must be disposed of as 
soon as it is produced. It must, therefore, be applied in winter, 
when of comparatively little value, as well as in summer, when 
of more, and it would frequently be quite inapplicable to arable 
land. Moreover, to obtain an increased gross money-return per 
ton of sewage by using it on a comprehensive scale for corn and 
other ordinary rotation crops, would involve the extra cost of 
main distribution over a ten-fold, if not a twenty-fold area, and 
require the aid of pipes and hose and jet, instead of open runs. 

At Malvern and Tavistock the application of sewage to grass¬ 
land has now been carried on for some years, but at Worthing it 
has only very recently been commenced. 

From this idiort review of the experience of practical men 
who have undertaken the utilization of sewage with a view to 
profit, it appears that, wherever arrangements have been made 
for the application of small quantities over large areas, to corn 
and other rotation crops on arable land, and by means of pipes 
and hose and jet, the undertaking has either been entirely 
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abandoned, or the area greatly limited, and the application con¬ 
fined almost exclusively to meadow and Italian rye-grass. On 
the other hand, the undertakings which have been the most 
successful from the agricultural point of view are those in 
which the arrangements have been adapted for the almost exclu¬ 
sive application to grass, and the application to other crops is 
only exceptional. 

GeNEBAIi Pbactical Conolusiom. 

The practical conclusions deduced from the whole inquiry 
may be briefly stated as follows:— 

1 , It is only by a liberal use of water that the refuse matters 
of large populations can be removed from their dwellings with¬ 
out nuisance and injury to health. 

2* That the discharge of town sewage into rivers renders 
them unfit as a water supply to other towns, is destructive of 
their fish, causes deposits which injure their channels, gives 
rise to emanations which are injurious to health, is a great waste 
of manurial matter, and should not be.permitted. 

3. That the proper mode of both utilizing aad, purifying 
sewage is to apply it to land. 

4. That, considering the great dilution of town sewage, its 
constant daily supply at all seasons, its greater amount in wet 
weather when the land can least bear, or least requires more 
water, and the cost of distribution, it is best fitted for applica¬ 
tion to grass, which alone can receive it the year round. It may, 
however, be occasionally applied with advantage to other crops 
within easy reach of the line or area laid down for the con¬ 
tinuous application to grass. 

5- That, having regard both to urban and rural interests, an 
about 5000 tons of sewage per acre per annum, 
to meadow or Italian rye-grass, would probably, in the majority 
of cases, prove to be the most profitable mode of utilization, 
though the quantity would have to be reduced, provided ex¬ 
perience showed that the water was not sufficiently purified ; and 
it is pretty certain that the former would not pay Jrf., and it 
is even very doubtful whether he could afford to pay id. per 
ton, the year round, for sewage of the average strengih of that 
of the Metropolis (excluding storm-water) delivered on his land. 

6 . That the direct result of the general application of town 
sewage to grass land would be an enormous increase in the pro¬ 
duction of milk, butter, cheese, and meat; whilst, by the con¬ 
sumption of the grass, a large amount of solid manure, applicable 
to arable land and to crops generally, would be produced. 
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7. That the cost or profit to a town of arrangements for the 
removal and utilization of its sewage must vary very greatly, 
according to its position, and to the character and levels of the 
land to be irrigated. Where the sewage can be conveyed by 
gravitation, and a sufficient tract of suitable land is available, 
the town may realise a profit; but, under contrary conditions, 
it may have to submit to a pecuniary sacrifice to secure the 
necessary sanitary advantages. 


XI ,—Affections of the Bladder amongst faitening Sheep and 
Lambs. By W. E. Litt, M.R.C.V.S. 

Peize Essay. 

In asking myself, at the outset, “ what are the peculiar affections 
of the bladder amongst fattening sheep and lambs, to which the 
Royal Agricultural Society wish to call particular attention ? ” I 
confess to a feeling of some little difficulty. I have had very 
considerable experience in the diseases of sheep, and many 
opportunities of observation, and I know only of one such 
affection. It may be that other parts of the country furnish a 
different class of maladies to that over which my own practice 
has ranged—for such things are by no means uncommon amongst 
domestic animals — and that I have partially, mistaken the 
intended subject Whether this is so or not, however, is perhaps 
of little consequence, as the particular disease to which I allude 
is of sufficient importance to demand the most earnest attention 
of all who are interested in the pursuits of agriculture. 

If the urine of sheep during the process of fettenmg be 
subjected to the ordinary simple test of litmus paper, it will 
generally be found to afford some indications of the presence of 
an acid. This must be looked upon as altogether an abnormal 
condition of things, as, under ordinary circumstances, the urine 
of herbivorous animals will always be found to exhibit an 
alkaline reaction. The effect of high feeding, therefore, appears 
to be to assimilate in some measure this particular secretion 
to that of the carnivora. The exact nature and character of the 
acid in question is a matter which demands a greater amount of 
consideration at the hands of the chemist than it has hitherto 
received 5 but, though differing somewhat in composition, it 
appears to bear a considerable analogy to that which is known 
to the physiologist as uric^ or Itthic acid, and when it is present 
in excess, the urine, generally scanty under these circumstances, 
will always be found to deposit a sediment more or less abundant, 
and differing somewhat in character and appearance according 
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to the exact nature of its base. For tbe most part, however, it 
may be said to consist of certain of the salts of soda, potass, or 
lime, with a greater or less admixture of what is known as the 
ammonia-magnesian phosphate, or triple salt This peculiar 
morbid condition of the system is one to which all domestic 
animals are occasionally liable; but it is so exceedingly common 
in fattening sheep and lambs, that its special consideration can 
scarcely fail to be a subject of considerable interest 

The reasons why these sandy or gravelly deposits of the 
urine are more common and more serious in sheep than in 
other animals, will be sufficiently apparent when we consider 
the peculiar circumstances under which fattening sheep and 
laml^ are placed. A high and stimulating system of feeding, 
with an abundance of saccharine roots, want of exercise, and 
often a total abstinence from water, are exactly the conditions 
likely to produce this tendency to lifhic sediments in the urine; 
and the peculiar anatomical construction of the urethra of the 
sheep is such, that deposits of a character which would pass 
away readily enough in other animals, soon begin to produce 
the most serious mischief in him* At the extreme point of the 
penis is a singular structure known as the vermiform appen¬ 
dage,’’ so called on account of its worm-like appearance; and 
the urethral outlet is here so extremely small that the slightest 
calcareous deposit can with difficulty pass through it. When 
this lithic acid diathesis, so to speak, then is present, the 
urethra readily becomes choked up with the sediment, the urine 
is filtered through it only with the greatest difficulty, coming 
away merely drop by drop, and accompanied with much strain¬ 
ing and other manifestations of pain and suffering. If the 
obstruction is not speedily got rid of, these symptoms rapidly 
increase in severity, the bladder becomes inordinately distended, 
its membranes are inflamed, and great constitutional disturbance 
necessarily follows. The kidneys in turn participate in the 
inflammation, the blood becomes thoroughly saturated 
poisoned with urine, which may be smelt in all the secretions 
and tissues of the body, and the animal soon sinks under so 
senous a complication of diseases. Occasionally, also, rupture 
of the bladder may be added to the list of evils; but this I have 
found to be much more rare than might at first sight be 
expected 5 when it does take place. However, I need scarcely 
add that death is the inevitable result. 

It will thus be seen that what are commonly spoken of as 
^‘affections of the bladder in fattening sheep and lambs,” axe 
confined almost exclusively to male animals, that is, to wethers 
and rams, and in reality are not in the first instance affections of 
the bladder at all; the bladder is only affected, as it were second- 
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arily, by the mechanical impediment offered to the evacuation of 
its contents through the natural channel, and will, therefore, 
require but little of our attention in considering the best means 
of treatment for the evil in question. 

If I am right in the view I have here taken of the true nature 
of these affections—and I have had very many opportunities of 
investigating the subject—^the treatment to be observed, whether 

P reventive or curative, can scarcely be a matter of controversy* 
l^hen the disease is found to prevail to any extent amongst a 
particular flock, attention must be immediately directed to the 
exciting causes, and these will for the most part be readily 
enough ascertained. As I have already hinted, the character of 
the ^et, the absence of water, and the want of exercise, are the 
most probable causes. It is not easy, perhaps, to specify at all 
times the exact article of diet most in fault. Often, doubtless, 
it is rather a combination of several ingredients, than any one in 
particular, to which the mischief is attributable; but, as far as 
my own observation goes, I am inclined to think that the 
saccharine roots^ and particularly mangold-wurzel^ are especially 
injurious^ although it must be borne in mind that those articles 
of food in which starch is abundantly found, such, for example, 
as barley, wheat, and the like, are equally productive, under 
particular circumstances, of these sabulous deposits. So far as 
is practicable^ therefore^ the preventive treatment must always be 
initiated by such an alteratimi of the diet as will exclude those 
articles which abound largely in saccharine and starchy matters, 
and an allowance of moderate exercise and free access to water will 
do the rest. The effect of a regimen like this is most marked, 
and I have had many opportunities of observing and approving 
its beneficial results. 

The curative treatment of the disease is a more serious and 
difficult matten Generally, it is true, when we dealing 
with wethers alone, the ^ most economical plan is to :.ha;hd over 
the affected animal to the butcher at once, and to endeavour 
to arrest the further extension of the malady by the simple 
preventive means to which I have just pointed. Cases will 
often arise, however, where it is desirable to prolong the 
ahimaFs life, and most especially is this the case in highly-bred 
rams, in which 1 have found the disease to be particularly fatal. 
As these animals often possess a value far, very far beyond what 
the butcher would give for them, their treatment is just as much 
a matter of interest and consideration to the farmer as that of. 
either his horses or his cattl^ and it is desirable, therefore, that 
1 should enter somewhat at length into this most important 
division of the subject. 

An observant shepherd will first be made aware of 
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presence of the afiFection in question by the usual symptoms of 
disease. The animal is dull and more or less off his feed, 
holding himself aloof from his fellows, and^ generally lying 
down. When roused or lifted up, the peculiar nature of his 
malady will become manifest at once by the painful efforts made 
to pass his urine. His breathing is quickened, and he strains 
almost constantly, whilst only a few drops are observed to come 
away. If the patient be now turned up on his rump, and the 
penis drawn out, it will generally be found that the urethra, or 
at least that portion of it comprised in the vermiform appendage, 
is choked up with the sediment of which I have already spoken. 
This sediment differs considerably in its character, varying from 
the appearance of very fine gravel to that of the finest sand. 
Until this, is removed, it will be seen at once that there is little 
to be done in the way of remedy; and the urethral termination 
is so very small that to remove it is often a matter of much 
difficulty. When of the consistence of fine sand, however, a 
litde patient manipulation will often be crowned with the 
requir^ success. As there is commonly some local infiamma- 
tion of the neighbouring parts, it is always advisable to com¬ 
mence proceedings by fomentation with warm water; after¬ 
wards gently pressing the urethra so as to force out the 
accumulated deposit. Having succeeded either wholly or par¬ 
tially in this, a little sweet oil may then be applied to the parts, 
and a dose of opening medicine administered. Either castor- 
oil or fine Hnseed-oil—^in doses of 2 to 6 ounces according to the 
size and strength of the patient—are preferable to the ordinary 
saline aperients; and where much constitutional disturbance is 
present, I always add to this dose from 8 to 16 grains of the 
extract of belladonna. On the following day the urethra must 
be again examined, and, if necessary, the proceeding already 
described may be repeated, the medicinal treatment being now 
made to consist of the free exhibition of some of the alkaline 
carbonates, and the best is, unquestionably, the carbonate of potass, 
as the salts of potass are for the most part perfectly soluble, and will 
readily pass off dissolved in the urine. Carbonate of potass 
may then be given in doses of half a dram to a dram, two or 
three times a day, dissolved in water, either alone, or in combi¬ 
nation with the belladonna or other febrifuge medicines, as may 
be found necessary. And here I would remark that, without 
proper regard to regimen, no treatment will be of much avail. 
Air, exercise, proper diet, and the free use of water, are of the 
Utmost importance. Physicians tell us that the lithates are 
sometimes thrown down, not from undue acidity of the urine, 
but. simply from that fluid not containing the due quantity of 
water to Imid them in solution, and that in such cases a tumbler 
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of cold spring water, taken nigkt and morning, will at once 
cause the cessation of this morbid symptom. This fact is 
important, and though too much reliance must not be placed on 
analogy with human medicine, I am satisfied, from practical 
observations, that water is a most valuable adjunct to other 
treatment in the removal of the disease in question, and where 
sheep refuse to drink it voluntarily their medicine should always 
be largely diluted with it. 

It is not always, however, that the removal of the sediment 
from the urethra can be so easily effected. On the contrary, it 
will frequently be found of such a character (gritty, and of the 
size of small seeds) that it cannot possibly be passed through the 
external opening. In such cases I have never hesitated to make 
an incision on the under surface of the urethra, as near the 
extremity as possible, generally, indeed, in the vermiform ap¬ 
pendage itself, large enough to allow this gravel to be pressed 
out. Sometimes, indeed, the simplest and most desirable mode 
of proceeding is to remove this structure altogether. In wethers 
there cannot be the slightest objection to so simple an operation 
at any time; but in rams the case is somewhat different. It is 
generally believed that this peculiar appendage is intended by 
nature to perform some important function in ihe act of copula¬ 
tion, and that where it has been removed the ram is no longer 
capable of procreation. I am not fully prepared, at the present 
moment, either to endorse or contradict this opinion; but I am 
assured by a distinguished sheep-breeder in this district, that the 
commonly received opinion on this subject is an erroneous one, 
and that he has had many lambs got by rams which had undergone 
the mutilation in question. At all events, the matter appears to be 
so far one of grave doubt that it is much to be desired^at satis¬ 
factory experiments should be instituted with a the 

question. Be this as it may, however, 1 am satiisH^lhs^^longi- 
tudinal incision, such as 1 have just described, may ^.li^e into 
the organ without in any way impairing its supposed functions, 
and there need not, therefore, be any reason to hesitate in such a 
course of proceeding when the circumstances of the case appear to 
render it necessary. By such means, with frequent fomentations 
and careful manipulation, the obstruction may often be remolded j 
and a proper observance of the medicinal treatment already 
pointed out will complete ihe cure. It is only just to add, also, 
that cases will occasionally be met with in whidi these accumu¬ 
lations are so abundant, occupying not only the urethra, but also 
ihe bladder, ureters, and even the kidney itself, that no treat¬ 
ment can be of any service. Such cases may always be distin¬ 
guished by observing that little or no relief follows the removal 
of the deposit from the penal portion of the urethra, and from 
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the greater amount of constitutional disturbance which marks 
their progress. Once satisfied that the extent of the mischief is 
such as to preclude all hope of remedy, the flockmaster must 
have recourse to the butcher’s knife as soon as possible, as the 
whole system now rapidly becomes so thoroughly impregnated 
with urine, that the meat is no longer wholesome as food. 

Such is the brief history of a disease which has of late years 
prevailed very largely in &is part of the country, and has there¬ 
fore come frequently under my observation. I have taken con¬ 
siderable interest in the subject, and given some attention to the 
causes, nature, and treatment of ihe malady; and these remarks are 
simply the practical conclusions and deductions at which 1 have 
arrived. It would have been easy for me to have extended and 
amplified the vi^ws here esqpressed, but I have preferred to be as 
concise and prai^tical as possible, believing that 1 should thus 
be better understood and* appreciated by those who have the 
deepest interest in this matter. Such is unquestionably the par¬ 
ticular object of fiiese papers, and I confess I am not without 
hope, therefore, that the sheep-farmer may find something of 
value and importance in what 1 have here wnttem ' 

Skremhiry* ‘ 

. .. . I ^ h . ' . 

XII .—Field Experiments on Root-Crops. By Dr. Atousots 
VoELOKEE. 

GeeebAXi ideas respecting the properties of manures, the chemical 
and physical character of fertile and sterile soils, the require¬ 
ments of plants, and the composition and uses of our crops, 
no doubt are useful in awakening and sustaining a spirit of 
inquiry amongst agriculturists. But, in addition to a sound 
knowledge dt the rudiments of chemistry and physiology, a man 
must be acquainted with special facts before he can turn to 
profitable Account any chemical or physiological knowledge 
which he may possess. 

It is no doubt useful to any perscm who is in the habit of 
spending money in purchased manures^ to know the composi¬ 
tion of genuine and adulterated guano, or that of good and bad 
superphosphates; for such knowledge will guard him against 
imposition, and enable him to buy the manures he requires of 
the best quality, and at a reasonable price. It is not enough, 
however, for him to be acquainted with the composition of the 
various artificial manures now sold in the market, if he wishes to 
apply his chemical knowledge to the best advantage. In order 
that he may do this, he must likewise know how, when, and in 
what quantitiei^ guano, or superphosphate, or nitrate of soda, 
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etc., should be used; for what crops these fertilizers are more 
specially useful, and how the variable agricultural condition and 
chemical composition of our fields affects, practically, the 
efficiency of artifical manures. In short, the rational and 
profitable application of artificial manures necessitates a much 
more extended and special practical experience than a person 
need have who never uses any other than common farmyard- 
manure. A certain amount of chemical knowledge is thus indis¬ 
pensable to the modem farmer who wishes profitably to employ * 
artificial manures on his land. 

Whilst no rational man will consider chemical knowledge in 
itself a substitute for the experience in the routi^le of farm’ work 
which a person must possess who farms for profit, it will be 
readily conceded that the rudiments of chemistry are very use&I, 
if not indispensable, for the acquisition of a greater amount of 
practical experience than was required at a time when guano, 
bones, &c., were unknown to the agricultural world. 

Agricultural chemistry, useful as it is to the improving tenant 
farmer of the present day, is doubly valuable to persons willing 
to undertaJce field experiments with special manures. Systematic 
scientific instruction, such as is given, for instance, at Cirencester 
College, if it confers not that direct advantage upon the young 
farmers which some over-sanguine men anticipated, is calculated 
to improve wonderfully the powers of observation, so as to 
enable those who havcLenjoyed the benefit of a liberal education 
to perform agricultural experiments with that amount of pre¬ 
cision and foresight which cannot reasonably be expected from 
others. 

Many of Xfiy farming friends, with much good will, are always 
ready to begin any experiment which I may Ibem; 

but the difficulty I experience is that men toliip^^iiimiamted 
with the teachings of science are unable to surmotliil unfore¬ 
seen difficulties tbat present themselves in all experimental 
inquiries; consequently, many begin well, but never bring their 
effort to a successful issue. It affords me, therefore, particular 
pleasure to mention that, four years since, I succeeded in en¬ 
gaging the co-operation of a number of intelligent men, for the 
greafor part former pupils of mine, in performing systematic 
field ex|»eriments. 

On a former occasion, I published the results of field experi¬ 
ments On (Sover-seeds, and also a short paper on the effect of 
potash-salts and common salt on mangolds. 1 have now the 
pleasure of laying before the Society short reports on similar 
experiments on swedes, mangolds, and potatoes, which were 
carried out under my direction in the years 1864, 1865, and 
1866. According to a pre-arranged plan, the same artificial 
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manures were sent to about a dozen men residing in different 
counties; but their returns, I regret to say, in the great majority 
of instances recorded either complete failures, mainly due to the 
remarkable drought in the spring and early summer months 
of 1864 and 1865, or results void of all practical interest, from 
which no general principles could fairly be deduced. Desiring 
not to burden the reader with an account of these failures, 
I have selected for publication only such experiments as appeared 
. to me to embody points of agricultural interest 

ExpEEmiasrTS oh Swedes in 1864, 

The object ^of ^e following experiments was , to ascertain 
whether the supply of potash is characterised by any 

marked effect n|voit root-crops. Simple as this enquiry may 
appear at first sight, it is nevertheless beset with many difficulties, 
which have to 4:» kqjt steadily in view in devising a plan of field 
experiments for its investigation. In the first place, experience 
has ^wn already that most soils in a fair agricultural condition 
neither require nor are in the least benei^led by the exclusive 
supply of potash. Good clay soils, as a rale, coo^ain abundant 
stores of potash to meet the wants of root-crops. On sandy ^ils, 
which are xiaturally deficient in that element, we meet at once 
with another difficulty, from the fact that other constituents 
entering largely into the composition of root-crops are generally 
but scantily represented; ai^ for this reason, it cannot be 
expected that the application to such land of a manure which 
supplies only one essential plant-constituent will be attended 
with any marked effect. In devising a plan of field experiments 
care should be taken to make provision for any disturbing 
influences arising from the chemical nature of the experimental 
field, and the requirements of the crops under experiment 
"The cheapest form in which potash can be put on the land is 
that of crude German potash-salts. A sample of these salts, 
which were employed in all the following experiments, on 
analysis was found to contain in 100 parts,— 


Moisture.. .. .. 11'63 

Organic matter. *73 

Oxide of iron. -34 

Sulphate of potash.24*03 

Sulphate of magnesia . 1*14 

Chloride of magnesium.12*01 

Chloride of sodium (common salt).47*85 

Sulphate of lime .. .. *78 

Magnesia. *52 

Sand. *87 


100*00 
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The chloride of sodium (common salt), which enters so largely 
into the composition of these salts, has in itself a decidedly 
beneficial effect upon root-crops grown on light sandy soils; it is 
therefore further necessary to eliminate, if possible, the effects 
likely to be produced by its action. To this end One portion of 
the experimental field was manured with common salt, and 
another portion with crude German potash-salts. After a good 
deal of consideration, I laid down the following scheme, haying 
special reference to light soils 

Ko. 

1. Farmyard-manuro, at tlie rate of 20 tons per acre. 

2. Farmyard-manure, at the rate of 10 tons per acre, and 4 cwts. of dissolyed 

bone-ash. 

3. Dissolved bone-ash, at the rate of 4 cwts. per acre. 

4. Unmamired. 

5. Crude potash-salts, at the rate of 4 cwts. per acre. 

6. Common salt, at the rate of 4 cwts. per acre. 

7. Dissolved bone-ash, at the rate of 4 cwts., and crude potastsalts, at the 

rate of 4 cwts. per acre. 

8. Dissolved bone-ash and common salt, each at the rate of 4 cwts. per acre. 

Each experimental plot was exactly one-twentieth of an acre. 

For root-crops this is a convenient and sufficiently large pi^e 
of ground for each experiment Smaller plots I do not recom^ 
mend, and patches of land measuring only the lOOth part of an 
acre or less, in my opinion, are decidedly objectionable for 
field trials upon roots. 

It is to be regretted that in ihe preceding scheme only one 
plot was left unmanured. In more recent field trials three plots 
are left without any manurein this way an insight is obtamed 
into the variations of the natural productive powers of dhl^ratt 
parts of the experimental field. The unmanured are, b^ 
placed one right in the middle, and two at 'the of the 
experimental field. 

It will hardly be necessary to remind the reader ibit fonnyard*- 
manure contains all the mineral elements which are found in the 
a^es of swedes, and besides these mineral constituer^, jgupjdies 
ammoniacal salts, nitrogenous and carbonaceous to the 

land. ^ . 

Good form yard-manure, that is to say, manure In which the 
urine of azdmals and the soluble matters of the excrements have 
been w^l preserved from being washed out by rain, &c<' 9 <!ontains 
about a half per cent, of pota^ The dressing of 20 tons per 
acre thus added to the la^ cozmderably more potash than the 
crude German potash, which contained only 24 per cent, of 
sulphate of potash. Even half that dressing of yard-manure, 
which in No. 2 was applied to the land in conjunction with 
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superphospliate of lime, contained more potash than the German 
salts on plot No. 5. 20 tons of dung is a heavy dressing per 
acre, and probably more than is enough to meet the requirements 
of the sw^e crop on the poorest soil. 

On some land such a heavy dose of dung, I have reason to say, 
might do harm to the roots, or, at any rate, not so much good as a 
more moderate manuring. On light land, however, like that on 
which the experiments were tried, no fear need be entertained 
that root-crops will be injured by too much manure. Still I 
thought it advisable to ascertain whether so large a dose of dung 
might have been too much for the roots, and therefore used on 
plot 2 only half the quantity of dung in conjunction with* super¬ 
phosphate. 

In field expeiimezrts with special manures it is desirable to set 
aside at least twd plots for trying the effects of a full and of a half 
dressing of good farmyard-manure. By comparing the produce 
of the nnmanured plots with that of the plots (hessed with a 
peiffect manure like dung, a good idea of the ^ricultural con¬ 
dition of the land under trial may be obtained, the results 
showing to what, extent its productive powers may be readily 
enhanced by particular manures^ 

^ In previous experiments upon root-crops, I found the applica¬ 
tion of purely mineral superphosphates more useful to roots than 
other more complex artifical manures. This I found especially 
to be the case when the land had been liberally treated before, 
and vw in good heart. On naturally poor soils, or land out of 
ccmdition, on the other hand, the addition of a moderate pro¬ 
portion of ammonia, say to 3 per cent., as well as of some 
common salt (5 to 8 per cent.) to a turnip-manure composed 
mainly of dis^lved ^ne-material was attended with good 
success. 

In the experiments before us this has been kept in view. One 
of the experimental plots, it will be seen, was manured with a 
purely mineral superphosphate, another with a mixture of the 
same superphosphate and crude potash-salts, and a third with 
mineml superphosphate and salt. 

^ Trials with the crude German salts may he useful as a 
kind of confirmatory test, but neither their success nor their 
failure is conclusive. The success may be due to the common 
salt which they contain, as experience has shown that on light 
soils a moderate dressing of salt, in some seasons, gives 
a considerable increase. The non-e£Bcacy of the crude potash- 
salts, on the other hand, does not clearly prove that it is super- 
fiuous to apply potash, for the soil may be in a high state of 
cultivaiion, and contain abundant stores of plant^ food, hr it may 
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be so poor in elements of fertility other than potash, that the 
latter, for this very reason, has not a fair chance to exercise 
a beneficiaL-influence. 

These remarks will sufSice to show how many obstacles have 
to be overcome in attempts to solve experimentally an apparently 
simple ]^roblem, and afford an insight into the reason which 
induced ine to try the German salts side by side with common 
salt, superphosphate, farmyard-manure, and mixtures of sujJer- 
phosphate with salt and *potash. 

My friend, Mr. Jacob Wilson, of Woodhorn Manor, Morpeth, 
kindly undertook to carry out the experiments, as stated above, 
on light but good sandy loam. 

The results he obtained are calculated in the following table 
to the acre:— 

Amount of Swedes, Eoots, and Tops per Acre, grown at Woodhorn Manor, 

Morpeth, 1864. 


No. 

Per Acre. 

1 Roots. 

Tops. 



f 

1 

1 

tons. cwts. stones, lbs. 

1 

Farmyard-manure 20 tons 

22 

3 

6 

A 

2 

8 

6 

1 

2 

Farmyard-manure 10 tons, and dis-\ 
solved bone-ash 4 cwts. .. / 

19 

15 

9 

2 

2 

16 

0 

s; 

a 

Dissolved bone-ash 4 cwts. .. 

23 

1 

8 

6 

2 

1 

3 

8 

4 

No manure. •• .» 

17 

18 

3 

8 

2 

1 

3 

8 

5 

Crude German potash-salts 4 cwts. .. 

22 

3 

6 

5 

2 

6 

2 

8 

■6 

Common salt 4 cwts« .. . 

15 

14 

4 

a 

2 

3 

7 

0 

7 

Dissolved bone-ash 4 cwts., and crude! 
potash-salts 4 cwts... .. .. «./ 

22 

3 

6 

5 

2 

11 

I 


S 

Dissolved bone-a$h 4 cwts*, and com-! 

' mon salt 4 cwts, ., .. .. 

20 

4 

6 

2 

2 

6 

2 

8 


The preceding tabulated results exhibit some points of interest 
and a few curious anomalies, 

1. In the first place, it will be seen that the unmanured 
portion of the experimental fidd produced a very fair crop of 
swedes^ We may therefore infer that the land was in a good 
agricultural condition. 

3* Notwithstanding its good condition, 4 cwts. of a purely 
mineral superphosphate gave an increase of rather more than 
5 tons of roots per acre. This is the largest increase which."was 
obtained from any of the plots, not excepting the one manttred 
with 20 tons of dnng jfer acre. Having found repeatedly in 
other experiments tlmt on land in a high state of cultivation 
mineral superphosphate, rich in soluble phosphate of lime, pro¬ 
duced a better root-crop than a heavy dressing^ of dung, this 
result did not surprise me. 
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3. It is difficult, however, to understand why the addition of 
superphosphate to half the quantity of dung, which was placed 
on plot 1, should reduce the crop as much as it did. There can 
be no doubt about the accuracy of the result, and it is therefore 
placed on record as an example of the curious and unexception¬ 
able anomalies which so frequently puzzle the experimenting 
agriculturist. 

4. The crude potash-salts on plot 5, it will be seen, had a 
very good effect, for they gave an increase of 3 tons 5 cwts. of 
roots per acre. 

5. Exactly the same increase was obtained when the ]^tash 
salts were mixed with superphosphate. The addition of the 
latter, one would have thought, should increase the produce 
b^ond what the salts used alone gave, but the result was other* 
wise. It appears, however, that superphosphate, when combined 
with my, of the other manures, produced a remarkable increase 
In the weight of the tops, which may have been prejudicial to 
ibe devdopinent of the bulbs, the amount of. av^Iable soluble 
fertiGshig matters in the mixture of dung aaad superphosphate, 
and in the mixture of potash-salts and superphosphate being 
excessive, and causing the roots to 3 ran too much ^ topw 1 have 
noticed before that soluble saline matters had dnb fbough 
not in all seasons; and it appears to me^ therefore, advisable to 
apply readily soluble fertilising matters in moderate quantities 
to root-crops. 

Common salt appears to have done rather harm than good 
in these experiments, for the salted plot gave 2 tons 3 cwts. 
7 stones and 21bs. less swedes than the portion of the field which 
received no manure whatever. 

7. The addition of superphosphate to common salt had a 
much better effect than salt alone, but the increase in the crop 
was not equal to that obtained by potash salts and super¬ 
phosphate. 

Crude German potash-salts applied alone or in conjunction 
with supeiphosphate, had a decidedly better effect than common 
salt. ^ The large increase produced by the German ^lalts alone 
certainly speaks favourably for the use of potash manures for 
roots grown on light land, and encourages further trials on such 
land. 

Expeeimeots on Swedes in 1865. 

The same plan of manuring as that laid down for 1864 was 
again adopted in 1865. The summer, however, was, if anything, 
even, more imfavourable for the cultivation of root-crops than 
that of the preceding year. The results then obtained cannot 
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therefore be relied upon as a good general guide; indeed, my 
swede experiments turned out more or less complete failures; 
I therefore give only one series, that tried by my friend Mr. 
Robert Vallentine, near Leighton Buzzard, on a light sandy soil, 
as an illustration of the difficulties with which the field experi¬ 
menter has to contend, and on account of the useful practical 
remarks which accompanied Mr. Vallentine^s report:— 

" ExPEKOinxTs with Aetificial and FAEMYABD-MANtriHES at Bctrcott LonGZ 

Fabh, Bucks. 


Plots of an Acre each. 




Produce. 

Per Acre. 

JJambBT 
of Boots 
per Plot. 



cwts. qrs. 

tons. cvts. 


1 

Farmyard-manure 1 ton . 

13 1 

13 5 

1077 

s 

/Farmyard-manure i ton .1 

\Mineral superphosphate 22^ lbs.*®*.. .. > 

14 0 

14 0 

1200 

3 

Mineral superphosphate 22 lbs. 

11 2 

11 10 


4 

Nothing .. ... 

10 0 

10 0 

1150 

5 

Grade salts of potash 22]^ lbs. .. * 

11 1 

li 5 

1250 

6 

Common salt 22^ lbs.. .. 

13 2 

13 10 

1220 

7 ‘ 

/Mineral superphosphate 22J lbs. \ 

14 0 

14 0 

t5%AA 


\ Crude salts of potash 22^ 11^. .. .. / 




i 

8 

i 

/Mineral superphosphate 22i^ lbs. \ 

\Oommon salt 221 lbs./ 

13 0 

13 0 1 

’ 

1290 


‘*The experiments were tried in the middle, of a field of light 
sandy loam, to which no farmyard-manure had been applied for 
fourteen years. Each plot contained 3 rows of about 5 chains 
in length. Ridges were first formed, and then roiled d<>w% so 
that the manure might not be placed too deep. The land 
ridged, the manure and seed sown within the i^ace of two hours, 
on the 17th of May, with Sutton^s Swede; elevation of field 
above the sea-level about 500 feet. The ground was moist when 
the seed was sown, and was rolled down almost immediately. 
No rain fell till nearly a fortn^ht afterw^ds, when, although 
the quantity was considerable, it fell so rapidly that a very large 
prc^rtion ran off the land by the channels between the ridges 
wlitk were formed down hill. After this there were but slight 
showers before the period of protracted drought set in, by which 
time all the turnips began to suffer from mildew, from which 
the crop never recovered* The crop was singled on June 30, 
when the plants were large. The most'forward plants, when 
singled, were those after superphosphate alone, mixed super¬ 
phosphate and crude potash, and nothing; the potash and com- 


* Equivalent to 4 cvts. per acre. 
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mon salt lots most backward. Crop raised, and trimmed tops 
and roots on Oct. 11th. 

“ The farmyard-manure applied was of a very inferior kind, 
little more than wet straw, all the best manure having been pre¬ 
viously taken to other fields. Owing to the dry weather this 
seemed to admit the drought into the land, and lessen the plant 
The weather was also undoubtedly much too dry for the saline 
manures, although it appears strange that common salt alone 
produced a heavier crop than dung and several other lots. It is 
but right to state that one of the three rows devoted to the salt- 
experiment was missed in sowing the seed the first time, and was 
then sown a fortnight later than the other lots. Owing to the 
veiy dry weather, and the overshadowing power of the rows on 
either side, the late row was kept back: indeed it was not half 
as good as the general average; it was therefore not included 
in estimating the weight of the plot. The exclusion of this row, 
lest it might mislead, may however have led to error on the other 
hand, as the comparatively vacant space left by the late row 
allow^ the others on each side to grow more jEreely, Out of all 
the root-crops sown, amounting to nearly 50 acres ttore was not 
a yard missed, except in this one experiment^ plot This defect 
is to be regretted; but in so peculiar a ^ason it would in no 
case be advisable , to attach much importance to any of-the 
experiments. 

** On each side of the experimental plots bone-superphosphate 
was used as a manure for the general crop, which produced 
16 tons per acre on one part, and on another part, some distance 
22 tons per acre; this was ascertained from a much larger 
extent of ground than the experimental plots. Strange to say, 
that part which grew the 22 tons per acre had never borne a 
good crop of either roots or com until both lime and salt were 
applied about three years ago. Whether the soil was really 
deficient of lime or salt, or whether it was so filled with insects 
that plants could not thrive, there is no evidence at present to 
show” 

Mr. Vallentine’s xeznarks will be read wiflr interest; they have 
forcibly convinced me of the advantage which individuals would 
^in by trying their hands at field experiments, and recording 
iaithfully any general observations which they may have an 
opportunity of making in their ordinary course of farm 
practice* 

Expkbimeots oh Mahgolds ih 1865. 

snme fertilizers which were employed in the preceding 
were tried upon a red cool clay soil by Mr. H. John 
C&rttai, of Kenfields, Bewdley, with the following results 
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Manure per ^ of an Acre. 

Produce 
per 3^0 of an 
Acre. 

5‘arniyf^T^-Tnn'niTr^^ 1 ton 

tons. cwts. lbs. 

1 7 28 

X 6 28 

16 0 

0 14 28 

0 16 0 
10 0 

1 12 0 

19 0 

i 

Falmyard-maniire i toB, and dissolved bone-i 

ashSSJlbs.* .. 

Dissolved bone-ash 22| lbs. .. 

No manure.. 

Crude German potash-salts 22^ lbs.. 

Common salt 22 lbs. 

Dissolved bone-ash and crude potash-salts each! 

22^ lbs. / 

Dissolved hone-ash and common salt each) 
22nhs . J 

1 


Plots 
jJj of 
so. Acre. 


Produce 
per Acre. 


tons, cwte, 
27 


26 

U 

16 

20 

32 


29 0 


The manures and seed were sown towards the end of April. 
The highest produce was not equal to that of 2^ acres of adjoining 
mangolds, which were manured with 16 tons of farmyard- 
manure and 4 cwts, of Proctor and Ryland's mangold manure, 
viz. nearly 35 tons per acre. 

It appears in these experiments':— 

1. That crude potash-salts applied alone gave an increase of 
not quite 2 tons per acre. 

2. That salt alone had a better effect than crude potash-salts. 

3. That the mixture of potash-salts and superphosphate pro¬ 
duced the largest increase of any of the experimental plots, 
amounting to 17 tons 15 cwts., and more than doubling the yield 
of the unmanured portion of the field. 

4. "That the addition of common salt to superphosphate had 
likewise a very good effect, but fell short by 3 tons per acre of 
the effect from potash-salts and superphosphate* 

On the whole, the application of crude potash-salts was 
successful, and it is worthy of notice that their mixture with 
superphosphate produced a considerably heavier yield than 
a large dressing of dung. The same mixture, according to my 
experience, is very useful upon clover seeds, as will be seen by 
a reference to my paper on clover experiments in last yearns 
Journal. ^ 

Famp Expbbiments oir Roots iisr. 1866 , 

Ihe experiments which I have to report for 1866 were made 
on the fatms of Mr. James Kimber, Mr. Robert Vallentine, and 
Mr. W. H. Hetherington. 

Mr, Kimber tried the crude potash-salts in two series of experi- 


* Equivalent to 4 cwts. per acre. 
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znents on swedes; Mr. Vallentine on swedes, mangolds, and 
potatoes; and Mr.Hetherington on potatoes. 

Experiments on Swedes at Mr. Kimber^s Farm^ Tuhney Warren, 
AbinffdoTif in 1866.—The trial-field, a poor sandy soil, was 
cropped in 1862 with wheat, top-dressed with nitrate of soda 
after clover; in 1863, it grew swedes with dung and superphos¬ 
phate ; in 1864 barley; and in 1865, peas without manure. No 
dung or artificials, except those mentioned in the experiments, 
were applied to the land after the pea-crop. 

The soil, as will be seen by the subjoined analysis, was such 
that potash might be supposed. to have a good chance of 
exerting a beneficial influence on swedes:— 

This soil contained in 100 parts;— 


Moisture (when analysed) . ’82 

Organic matter and water of combination , .. * 2*45 

Oxides of iron and alumina .. . 3*13 

Lime .. .. .. .. *14 

Phosphoric acid. .. *04 

Snlphniic acid. *10 

Ma^obi»ia and alkalies .' .. *47 

Carbonic acid .. ... .. traces , 

Insoluble siiicions matter (sand) .. .. .. 92*09 


^ 10<y23 

The potash-salts and common salt were applied to the land 
Iffoadcast before the seed was drilled, and the superphosphate and 
seed were drilled pn the 26th of June. 

The crop, being a late one, was left on the land until the 27th 
of December, when the roots were taken up, cleaned, and 
weighed. The following results were obtained:— 


PaonucE in Cieax Swedes of Seven Expbbimbktaij Plots of ^ of an Acre 
each, at Tubnet Wabeen, Abingdon. 
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We leam from tJie preceding' experiments that whilst super¬ 
phosphate alone doubled the produce, crude potash-salts alone 
gave no appreciable increase. The addition of these salts to 
superphosphate increased as little the eflBcacy of the phosphatic 
manures as that of common salt This possibly may be a case 
in point, of the potash failing because the soil was poor in 
elements of fertility other than potash, as stated in page 505. 

The roots on the plot dressed with salt weighed about 12 cwt$. 
less per acre than diose grown on the unmanured part of the 
field. This difference, however, falls within the range of the 
natural variations in the productive powers of adjoining strips of 
the same field. Indeed, the difference in the produce of plots 1 
and 7, both manured with 3 cwts. of superphosphate, is much 
greater than the decrease on plot 5. 

The want of success here experienced with potash-salts and 
common salt is the more surprising, since common salts applied 
to mangolds grown on the same land in previous years con¬ 
siderably increased that crop. It may have arisen in part from 
the late date at which the swedes were sown, or yet more from 
the circumstance that the saline manures were sown broadcast 
just before drilling the seed, for Mr. Kimber informs me that 
they visibly checked the growth of the young plants. Where no 
superphosphate was applied, the young plants nbver got a fair 
start 5 where it alone was applied, the crop was as go^ if not 
bettei: than where the addition of potash-salts or common salt 
w^ made. 

Since saline matters certainly, check the growth of the turnip 
}dant in its earliest stages«of existence, even on land on whic^^ 
such manures might be beneficial, if applied under more favotur- 
* able conditions, two courses are open to us in their use :~ 
either to make the application quite early in spring, say towards 
the end of February, or to delay it until the plants are singled, 
in a vigorously growing condition. The early application of 
salt will secure its general diffusion through a large mass of soil; 
bul^ on the other hand, if the early spring months should be very 
we^ most of the salt undoubtedly would be washed away, for 
though all soils have the power, some in smaller, others in greater 
degree, to absorb and retain potash, ammonia, or phosphoric 
acid from sdluble fertilising matters, they do not exert such 
a power on soda-^salts, and allow consequently common salt to 
pass away with the drainage water. 

If the application of salt to root-crops be delayed until &e 
plants are singled and in a vigorous state of growth, and little 
or no rain falls afterwards, the roots certainly will not be 
benefited by the salt; nevertheless, on the average of seasons 
I am inclined to think it the better plan to sow the salt broad- 
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cast between tbe drills when the plants are strong, say about the 
second hoeing. 

Mr. Kimber tried another set of experiments with swedes on 
a field which, in 1865, grew wheat, with dung; was again 
dunged and planted in the autumn with green rye, which was fed 
oflFby sheep in the spring of 1866; the land was then worked, 
and the swedes drilled with 3 cwts. of superphosphate,. After 
the swedes were singled out, and strong, a portion of the most 
uniform part of the field was divided into six plots of l-20th of 
an acre each. To two of these plots crude potash-salts were 
applied on the 26th of July, to two common salt, and two plots 
were left without any saline manure. 

The following results were obtained:—- 

Expeehtotts on Swebbs, after Green-Rtb, made at Ttjbnet WABUiasr, 
ABiNonoasr, 1866. 

(All the Experimental Plots were manured with Superphosphate, at the rate 
of 3 cwts. per Acre.) 


Bots, 

Atixiliaiy Dr^sixig. 

Qsantiiy 
per Acre. 

Produce per 
Acre. 

Increase over 
Average 
ofNotibiiiie 
Plots. 

1 

Crudepotesh'-salts «. .. .. «. 

cwts. 

3 

toi]a.cwi8. Xbs. 
12 16 28 

ioQS. cwts. IK 
0 ll 58 

2 

None. .. 

#4 

11 19 32 

.. 

3 

Common salt. 

8 

13 4 32 

0 19 62 

4 

Crude potssh-salts . . 

3 

12 10 20 

0 5 50 


'Ndne..' .• .. .. 


12 10 20 

(Average of 

2 and 5.) 

12 4 82 

6 

Common salt «. . 

*3 

13 17 76 

1 12 106 


Taking into consideration the natural variations of the pro- * 
ductave powers of the same field, we are forced to confess that 
in these experiments neither salt nor potash-salts increased the 
efficacy of the superphosphate results. 

Experiments with Crude German Potash-Salts at Burcott 
Lodge Farm (1866) m Mangolds. —^The soil of the experimental 
field was a clay loam, which furnished, on analysis, the follow¬ 
ing results, after drying at 212® Fahr.:— 

Composition of Experimental Mangold Field 

Organic matter and water of combination ., .. 4*49 

Oxides of iron. 8*08 

Alumina. 2*98 

Phosphoric acid . *24 

Sulphuric, acid .. .. .. .. *19 

Carbonate of lime .. ,. 1*19 

AWiec and, magnesia .. '.. .. .. ' 1*68 ' 

(chieflyclay).. V* .. 81*15. , ' 


100*00 
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The field was in a good agricultural condition. 

With a view of testing the merits of lhese*salts as an auxiliary 
manure for mangolds, a portion of a field was dressed with them 
on the 28th of February, at the rate of 4 cwts. per acre. The 
whole field was manured on May 12th with 15 tons of dung and 
2J cwts. of bone superphosphate in ridges. The mangold-seed 
was drilled on the same day. The soil was damp, and the seed 
on the potash plot germinated well, and came to a plant at 
, the same time as on the land on either side. The young plants 
were singled out on July 2nd, 18 inches between plant and plant, 
and 28 inches between the rows. Soon after the young mangolds 
were singled, the leaves became slightly yellow. This appear¬ 
ance continued, and even increased, throughout the summer and 
autumn, until the crop was pulled up on November 8th. On 
the most clayey ground the potash mangolds suffered much in 
unhealthy scorched-looking leaves. 

The plants (750) on the potash plot (l-20th of an acre) were 
more numerous than where no potash was applied. This was 
caused by the accident of growth and singling out, and not 
by design. On another plot of l-20th of an acre only 660 
mangolds were found. The produce in cleaned and tdnouned 
mangolds per acre was:—without potash-salt, 21 tons; with 
4 cwts. of potash-salts per acre, 20 tons 3 cwts. 18 lbs. The 
750 mangold-bulbs grown with potash-salts averaged scarcely 
3 lbs. each, the 660 above 3 lbs. each. There were some few 
rather large blanks on the non-potash part, and Mr. Yallen- 
tine estimated that about three tons more mangolds would have 
been grown there had the plant been equally good. 

Last summer was rather too wet, and Uot hot enough for 
mangolds; this makes it appear that on clay soils in a good 
agricultural condition, the addition of potash-salts, and probably 
other readily soluble saline matters, to a good dressing of dung 
and superphosphate does more harm than good to mangolds. 
The yellow colour of the potash mangolds, and marked appear¬ 
ance of their leaves, evidently shows Sbat the land contain^ too 
great an abundance of soluble saline matters. 

Experiments with Crude Potask-SaMs on Swedish Turnips^ at 
BurcOit Lodges Ldghion Buzzard^ 1866.—Crude German potash- 
salts were applied at the rate of 4 cwts, per acre, on February 
28th, 1866, when the ground was in a fine state of winter pre¬ 
paration, haviiig been twice ploughed, and deeply stirred when 
dry. The swede field was very similar in character to the 
mangold field, but not quite so clayey; it contained but little 
limcr 
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Composition of {he Esepermentdl Swede Field. 


Soil dried ' 
at 212,0 Fahr. 

Orgamc matter and water'of combination .. .. 6*16 

Oxide of iron. 7*91 

Alumina .. .. 2*61 

Phosphoric add .. . ’17 

Snlphniio acid. 'IB 

Carbonate of lime . *51 

Alcalies and magnesia .. .. 1*61 

Insoluble silicions matter (chiefly clay).80-87 


100*00 

The character of the field, which measured 18 acres, varied a 
good deal in dilfezent parts, and some diflflcully was experienced 
in findiTig a uniform and level piece on which the experiments 
could be tried- The following sketch will render more in¬ 
telligible the remarks which Mr. Vallentine sent me with his 
report:— 

SxEVCH OF ExrxBXUEsnrAi. Bwsm litej)—IS Acres. 



45 lbs. of crude potadb-salts were applied on February 28th to 
foe space marked A, which measured 80 yards in length and 
$ in breadth, or 1-lOih of an acre. ' A space 3 yards wide, and 
long, was taken in the middle of the piece as l-20th of 
susce^^ the weight of the crop, which was 
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taken up on tie 24tli of November. The .weight of clean roots 
was:— 

At A, with potash-salts, lOJ cwts., or lO tons 10 cwts. per acre. 

At B, without potash, 9 cwts., or 9 tons per acre. 

There was thus an increase of 30 cwts. per acre in favour of 
the potash-salts. It is, however, proper to state that the ground 
upon which the experiments were tried was very much injured 
during the course of preparation by drenching rains, which fell 
again and again at night, after it had been ploughed, and Also 
after it had been scarified; there was, however, no alternative 
but to sow the crop when the weather became diy, and make 
the experiments under very unfavourable circumstances. 

The space above the line C D is a stiff clay, and here the 
crop failed particularly. 

About 7 acres on the west side of the field was also very 
much injured by frequent rains happening to fall during the 
working of the land, and this, and this alone, appears to have 
spoiled the crop, irrespective of any particular system of 
manuring. On this space, 7 acres, about 15 tons of good rotten 
dung, and 2J cwts. of bone superphosphate were used per acre; 
the average weight of the crop was under 10 tons per acre, 
whilst the space marked E received dung alon^ and p2:oduced 
fully double the weight of roots per acre, in consequence of the 
land having been worked during finer weather, and having been 
in excellent order when the seed was sown. 

The space F was also in a fine state of preparation, and pro¬ 
duced as much again as the 7-acre piece, although it had only 
a dressing of 5 cwts. of bone superphosphate per acre. 

The spaces A, B, C, D were first sown (May 22iid), and could 
not be hoed for nearly a month. E and F were sown on the 29th and 
30th of May, and singled July 3rd. The experimental swedes sown 
on the 22nd of May were only ready for singling on July 31st 
The fly attacked all the swedes most virulently on the badly pre¬ 
pared land; there were scarcely a sujBBcient number of plants 
left for a crop, and some of these died away or became mere 
abortions after being singled. On die experimental plot (l*20th 
of m acre) there were 550 swedes of all aizes^ weighing each 
about 2 lbs*, oh an average. On the part not manured with 
pofiudi-salts there were sdso 550 plants. On both plots the 
swedes ranged from the weight of a few ounces each up to 8 IBs. 
200 swedes averaged about Albs, each, whilst the remaining350 
were only about a pound each. Large and small roots were 
mixed indiscriminately, irrespective of distance. Three swedes 
standing together, or 15 inches apart^ weighed nearly 7 lbs. each ; 
other similar spaces contained mere nuts in size. Had the plants 
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been regular, and all weighed as mucli as the 200 best, the 
weight per acre would have been 28 tons; and had every yard 
in lengtib been equal to the best yard, the crop would have 
esceeded 40 tons per acre. 

It follows evidently from these experiments and observations 
that in considering the efficacy of potash-salts as a manure for 
swedes, not much reliance can be placed on the increase of 
SOcwts. of roots per acre, which was obtained from the part 
of the field manured wilh these salts, for the conciition of the 
land at the time of sowing swedes had a very much greater 
influence upon the crop than the manure applied.. No manure 
can compensate for a bad preparation. 

Ezpervmjents with PotaskSabs on Potatoes^ made at BurcOtt 
Lodge Fosrm in 1866.—^The land on which the experiments were 
tried was dunged in the previous winter. To a portion of the 
field crude potash^-i^ts were applied on the 28th of February, at 
the rate of 4 cwts. per acre. The soil was a red sandy loam, 
with a fair admixture of clay, but containing very little lime. 
On analysis, it yielded the following results:— 


at 2129 

Organic matter and water of comhination .. .« 5*58 

Oxide of iron .1^74 

Alumina. 2*56 

Phosphoric acid .. .. • *19 

Sulphuric acid. *16 

Carbonate of hme . *50 

Alcalies and magnesia . *95 

Insoluble silicious matter. 74*35 


100*00 

The potatoes York Regents, were planted on the 2nd of April, 
and were well up by the 25th of May. The crop was dug on 
September 14tb. Produce: without potash-salts, 10 tons per 
acre; with 4 cwts. of crude potash-salts, also 10 tons per acre. 

More than one-half of the potatoes were diseased, alike when 
grown with or without potash. The only difference I could notice 
was in the somewhat lighter green colour of the potatoe-tops 
where potash-salts were applied. 

It is but right to state that* the field on which the experiments 
were tried had been dunged two years previously, and had again 
received a good dressing of rotten dung for this crop; it there¬ 
fore was evidently in too high an agricultural condition to give 
the potash-salts a fair chance of exerting any beneficial influence 
upon the potatoe-crop. 

Potodoe Experiments mth Dung and ArtifidaU, made in 1866, 
nf CoThtpstj Carlisle ,—^The last series of field experiments on 
which I have to report was carefully carried out by my friend 
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and former pupil, Mr. J. Raillow Hetherington, of Carleton, near 
Carlisle; they were tried on a piece of light land, which had 
formerly been a beech plantation, and had never grown any crop, 
except one of potatoes the year preceding the trials. 

In the autumn of 1864, the roots of the trees were taken out, 
the land thoroughly drained, and afterwards trenched to a depth 
of 18 inches, and planted with potatoes in the spring of 1865* 
The land was deeply ploughed in the autumn of 1865, then 
cleaned and prepared for the potatoe experiments. The crop 
was planted on the 23rd of April. ,The seed potatoes, Rough 
Whites,” were obtained from a noted potatoe-grower in the 
neighbourhood. They were planted 12 inches apart, and 33 
inches between the drills. Each experimental plot was l-20th 
of an acre. The artificial manures employed in the experiments 
were mixed with twice their weight of finely powdered soil, and 
title mixture was sown at twice, in order to ensure equal distri¬ 
bution. The dang used was of excellent quality, made by fat 
cattle, and twice turned. 


Table 1.—^The ^Iaxuees used in Potato Exfbbiments at Caeletost, 
Carlisle, in 1866. 


Plots. 

Xomeof ]Uantir& 

Per Plot 

of of an Acte. 

F)^ Acre. 

1 

No ntanure . .. 


00 

2 

Dissolved bone>asb .. .. 

22ibs. 

4cwts. 

3 

Good rotten dong. 

1 ton 

20 tons 

► 

(Dissolved bone^ash .« .. 

22 lbs. 

4 cwts. 

4 

{ and 




t Grade potasli-saits .. «. .. 

22 lbs. 

4 cwts. 

5 

Noamnure .. .. .. .. 

,, 

,, 

6 

Grade pot&sb-salts. .. 

22 lbs. 

4 cwts. 

7 

Common salt..... 

22 lbs. 

4 cwts. 


(Dissolved bone^-ash ... .. 

22 lbs. 

4 cwts. 

8 

< and 


' 


[Common salt. 1. 

22 lbs. 

4 cwts. 

9 

Good rotten dting.. .. .. .. .. .. 

1 ton 

20 tons 

10 

Noxoamire . .. . 

. 

•• 


Xiast season was very unpropitious for potatoes, and Mr. 
Hetherington informs me that complaints were made all over 
the neighbourhood that the potatoes never seemed to germinate 
properly. The frost on the 30th of April and tihe 1st of May 
literally closed the ground up, and a suhi^quent frost, about three 
weeks later, destroyed every bit of top which had made its 
appearance. The roots were taken up in particularly dry weather 
during the first week in October, and no dirt was left on them 
which could affect the weight 

The produce of each plot was carefully weighed, and the 
following results obtained:— 

VOL, HI, — ^S. S. 2 M 
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Table 2.—Showjsg the amount in lbs. of Large, Second, SmaJl^ and Diseased 
Potatoes obtained from each ^ Acre Plot. 



tfaaare:. 

Large. 

Second, j 

SmalL 

Diseased. 

ToiaL 



lbs. 

mm 

■a 

lbs. 

lbs. 

1 

No manare . .. .. 

125 

58} 

89 

120 

393} 

2 

Dissolved bone-ash .. .. .. 

335} 

103} 

58 

119 

516 

3 

Kottendnng.. 

287 

93} 

70 

166} 

616 

4 I 

Dissolved bone-ash and cmdeV 
notasb*salts.. .. .. .. 

^8 

193} 

51} 

118} 


5 

1 No manure .. .. .. 

201 

84} 

84 , 

824 

452 

6 

Crude potash-salts .. 

282i 

75} 

88} 

42 

488-4 

7 

Common salt .« . 

2344 

81 

664 

24 

406 

8 

Dissolved bone-ash and|common\ 
salt .. ..J 

349i 

85 

79 

214 

535 

9 

Bottendnng.. 

3324 

1114 

133| 

734 

651 

10 

No manure.. 

218 

89 

1104 

17 

4844 


In the next table, the preceding results have been calculated 
per acre:—^ 

Table 3.— Showing the Weight per Acre of Large, Seccmd, Small, and Diseased 

Potatoes. 


Plots. 

Xnme of Mannre. 

! 

I 

Large. 


Second. 

j SmalL 


Diseased. 


1 

TotaL 


2 

No mannre . . 

ioBs. evrts. qra. Ihs. 
12 18 

cwte.q:nu 11)8. 
10 1 22 

BWt&qiS. 

15 3 

IfaB. 

16 

1 toss. cwts. qrs. lbs. ‘ 
1 1 1 20 

totiB. owfs. q». Ibe. 

, 3 10 0 10 

2 

Dissolved bone«o^ 

3 

2 

0 

6 

IS 

1 

26 

10 

1 

22 

1 

1 

1 

0 

4 

12 

0 

10 

3 

Botten dung , . 

2 

U 

1 

0 

16 

2 

2 

12 

2 

0 

1 

9 

2 

26 ! 

5 

10 

0 

0 

4 

Dissolved boae-asb> 
and crude potash- 1 

S 

18 

2 

8 

18 

1 

26 

9 

0 

22 

1 

1 

0 

IS 

5 

7 

1 

IS 

5 

salts' * . • ./ 
Noraaoure. . • ^ 

1 

15 

3 

16 

! 15 

0 

10 

15 

0 

0 1 

0 

14 

2 

26 

4 

0 

2 

24 

6 

Crude pota^-salts 

2 

10 

1 

22 

13 

1 

26 

15 

3 

6 

0 

7 

2' 

0 

6 

7 

0 

20 

7 

Common salt . . 

2 

2 

3 

14 

14 

1 

24 

11 

3 

14 

0 

4 

1 

4 

3 

12 

2' 

■ 0 

8 

Dissolved bom-ash > 
and common salt! 

3 

2 

1 

18 

15 

0 

20 

14 

0 

12 

0 

3 

3 

10 

4 

15 

2 

4 

9 

Hoiten dang . . 

% 

19 

I 

14 

19 

3 

18 

3 

3 

10 

0 

13 

0 

14 

5 

36 

1 

0 

IQ j 

No manure . . ; 

1 

IS 

3 

20 

15 

3 

16 

19 

2 

26 

0 

a 

0 

4 

a 

17 

2 

10 


The produce on the three \mmanured plots varied to some 
extent, a$ did also that on the two plots which received rotten 
dung. The greatest variation in the unmanured plots amounts 
to 10 tnrirts. 2 qrs, wd 14 lbs., and to 8 cwts. 1 qr, in the dunged 
plot, as win be more clearlj seen in the following table:— 

Table 4.-^SHOwixa the Produce of each Hanured and Unmanured Plot, the 
Average of the Unmanuzed Plots and that of Plots Dunged, and the Average 
Increase from Dung, 


Rots, 

No.1. 

No. 5. 

No. 10. 

Average. 


tons. cwts. qrs. lbs. 

tons. cwts. qrs. lbs. 

tons. cwts. qrs. Ihs. 

tons, cwts, qrs. lbs. 

Ussumared .. .. i 

3 10 0 10 

4 0 2 24 

3 17 2 10 

3 19 1 I8§ 


No, 3. 

No. 9. 



Uanured with dung, 

5 10 0 0 

5 16 1 0 

*• 

5 18 0 34 

Inerease bj dung 


1 . .. : 


r IS S 5} 






























5l£r 


Field E^^periments on Root-Crops. 

The average prodace of the unmanured plots thus amounted 
to nearly 4 tons, and the dung, on an average, gave an increase 
of rather more than ton per acre. 

Taking the exact average produce of the unmanured plots as 
a basis for calculation, we obtain the following increase or de¬ 
crease in each experiment:— . 


Table 5.—Showing tbe Increase or Decrease in Potatoes on each Plot, 
calculated to the Acre, and Average of Increase or Decrease. 


Hots. 

Mannre. 

i 

t 

Per Cent. 


Increase. 

Decrease. 

2 

Dissolved bone-ask.. .. 

tons. cwts. qrs* lbs. 

, 0 12 2 25^ 

20*9 


3 

Botten dang.. 

! 1 10 2 9^ 

i 44-4 

,, 

4 

Dissolvedbone-ask andcradepotask-\' 
salts .. .. --J. 

1 7 3 27J 

41-03 


6 

Grade potask-salts. 

0 7 3 75 

14*5 

.. 

7 

Common salt. 

0 7 1 16 

(decrease) 

0 16 0 ISJ 

*• 

4*8 

8 

Dissolved bone-ask and common^ 
salt . •• ..j 

25-4 


9 

1 

Botten dung.. 

1 16 3 9J 

49*1 

•• 


On looking over the results of these potatoe experiments, the 
following points cannot fail to arrest the reader^s attentipn s-— 

1. Fc^emost, he will notice that the heaviest crop was obtained 
by the use qf good rotten dung. 

2. But superphosphate and crude potash-salts, a purely mineral 
manuring, adso gave a nearly equsd increase. The mixture of 
superphoi^hate and crude potash-sahs appears to be specially 
useful for root-crops on light land. 

3. The efficacy of superphosphate as a manure for potatoes on 
light land is not only ewanced by potash-salts, but also^ though 
to a minor extent, by common sail 

4. It is remarkaUe that whilst the addition of salt to super¬ 
phosphate had a very beneficial effect, common salt alone slightly 
diminished the crop« 

5. Potash-salts applied alone, though by no means the most 
desirable manure for potatoes, neverffieless had a better effect 
than common salt; for whilst crude potash-salts gave an increase 
of nearly 8 cwts. per acre, common salt produced 7 cwts. and 
44 lbs. less than the unmanured plots on an average. 

Perhaps it may appear strange that there were many more 
diseased potatoes on the first four plots than on the remaining 
six. This, however, I am informed, may be accounted for by 
the fact, that a small portion of the end of the first four plots 
was old land. On this old land, constituting about l-30th, 

9 Tw 9. 











part of the experimental plots, the potatoes -were very much 
diseased. 

, On the whole, the preceding experiments furnish practical 
evidence that the application of crude potash*»salts in conjunc¬ 
tion with superphosphate materially benefits root-crops grown on 
light and poor soils, which we may suppose to be naturally 
deficient both in pota^ and available phosphoric acid. 

Ldbaratory^ 11, Salishtiry Sg^iaret Fleet Street, 

July 1st, 1867. 


XIIL —On the Mearinff and Manaffement of Poultry on an ardimry 
Farm. By Mrs. F. So3ierville. 

Prize Essat. 

ISTBOBUCTIOlff. 

It is the writer’s aim to make fiiis Essay as plain and as brief as 
is possible when details are given, that it may be suitable to 
the requirements of a servant, or any one desirous to obtain a 
practical knowledge on the management of poultry 5 since it is 
the fmit of long and careful experience, gained by daily prac¬ 
tice, it is not too much to hope that the same happy results 
-that attended the labours of the writer may also requite those 
‘who may feel disposed to follow the advice herein laid down. 

It is intotded to point out the best system with regard to the 
breeding, rearing, and general management of poultry, more than 
to dweU upon and describe minutely the different breeds of 
which so many works now treat 

There are few creatures that conduce more to man’s comfort 
than domestic poultry, whether he be in health or sickness; and, 
considering how interesting and profitable is the occupation, it is 
astonishing how few young people there are who make poultry 
their study, or even bestow upon it the attention it would so well 
repay. What a lesson of industry, vigilance, patience, perse¬ 
verance, care, and aflfection, may be learned from the parent hen, 
that ^‘gathereth her chickens nnder her wings ”! 

Gekebal Eemaeks, 

There is no doubt that poultry may be kept and managed so 
as to produce a profit on sdl farms where corn and potatoes, or 
even swede turnips are grown, as the light or inferior grain can¬ 
not be sent to market in a more profitable shape than as well-fed 
poultxy; but, like all other farming stock, it requires cqsistant 
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care and attention; and if you expect a full remuneration for 
your trouble, you must adopt a good system of management, and 
see that it is properly carried out in all points, from first to last. 

I do not think it would pay upon a small farm to keep a regular 
paid attendant; that occupation must be united with other em¬ 
ployment^ unless it is managed as a business, and first class 
poultry is bred and kept for exhibition, so that fancy prices can 
be obtained. Any sharp lad can, under proper directions and 
occasional supervision, look after and feed adult poultry, but to 
breed and rear successfully requires some experience. One 
would not think of trusting sitting birds or their young to 
youth I they require watching closely to keep the different 
broods steadily mriving; any check at this stage is a wasteful 
loss of time, and invites disease, whereas prevention is more 
important and more easily attainable than cure. The coops and 
sitting-house should be near the homestead, so that the farmer^s 
wife, daughter, or at all events a confidential servant, may, with¬ 
out much loss of time, attend to those two principal points, thus 
getting a nice change from the sameness of indoor occupation. 

Common Fowls* 

Breeding *—^Where there is defect, there is commonly a cause 
which may he traced out; and such is the case with breeding 
poultry. One of the greatest hindrances to rearing is unskilful 
breedia®. How frequently do we hear of large numbers of the 
young dyin^ witiiout any apparent cause; but I generally find on 
inquiry into such cases that they have been bred from old bhrds 
and without an infusi<m of fresh blood in the stock for yearn; or 
that pullets’ eggs have been set; in which case, should there be 
chickens, they are weak and delicate, and seldom attain perfection. 

I keep five pure bre^s of the common fowls, viz,:—Grey 
Dorking, Brahmapootra, Game, Spanish, and Moonies, and breed 
all the year round. For stock fowls I select the very best birfs 
of the different breeds and mate them according to age, and with 
dne regard to consanguinity t that is, of the same age, if two 
years old; or hens one year old, and cocks two; or vice versa; 
taking care that they are not too near akin, and that fresh blood 
be introduced, on one side at least, every two years, and never 
allowing more than five hens to one cock. My early and late 
chickens for table purposes are bred from the Grey Dorking hen 
hy a Game cock, and the Brahmapootra hen by a Dorking cock, 
mated as aforesaid, which two crosses will answer the most san¬ 
guine expectations—the Brahma and Dorking especially—-and 
those who do not care to keep a pure breed or wish to exhibit, 
cannot, I believe, select more valuable fowls: they are not to 



be excelled as parents, layers, or sitters: tieir eggs are large, 
and tbe birds very good for the table. I have not tie least diffi¬ 
culty in rearing cbickens from any of tbe above-named breeds, 
and feel convinced that success depends upon the breeding and 
feeding. 

I find that the cross-breds stand tbe winter months better than 
the pure breds, and therefore prefer the former to the latter, 
because of tibe high prices they will command at that season of 
the year. The question is often asked, What kind of fowls will 
pay the best to keep? The answer depends entirely upon the 
purpose for which th^ are chiefly kept. If for laying, I prefer 
the Moonies, having had pullets of that breed which have laid 
for twelve months, not missing more than two days a week. 
They m a good-sized fowl, and are handsome withal;' but as 
table fowls, 1 should make choice of the Dorking or Game^ or 
the CTOi^bi^ds, before alluded to. 

iOie Beaching cr SUting Home. —To some persons it would 
appear quite absurd to think of setting hens where they have not 
be^ accustomed to lay: but ‘‘where there’s a will there’s a 
way.” The sitting-house is really a most important apartment, 
necessaiy to ensure the successful hatching of poultry; for how 
frequently do we see hens spoil their eggs by forsaking the nest 
when J|thcy are allowed to sit where they are hourly interrupted, 
and perhaps driven off their nests by other hens wishing to lay. 
To prevent all this, a separate apartment is required for sitting 
hem. It should divided into compartments, of sufficient 
sbs» to contain a nest for one hen, and so arranged that the hen 
can be secured on the nest by a lattice-door, allowing plenty of 
air; or the following plan may be adopted. The nests (14 inches 
wide, 14 inches high, and 16 inches from front to back) may 
range in tw'o tiers along the lower part of a house (8 or 10 fe# 
by 6), each nest being provided with a loose wooden. door, 
reaching within 3 inches of the top, so as to admit of vcmtilation 
at the same time that the hen is secured on the nest; the door 
when closed is fitted into a groove at one end and fastened wuth 
a wooden button at the other; each button fastens two doors, and 
each door is numbered with paint, the corresponding number 
being painted on the facia of each nest. 

I never set less than three hens at one time, and that number 
may alwa 3 'S be had broody in the course of a week or ten 
days by leaving a few spoilt eggs in the nests where the 
hens you wish to set are accustomed to lay. The broody 
bass imcnild be managed thus;—^During the day make as many 
msis as you require in the sitting-house, with clean, soft, bruised 
m^emeath which, during the summer montlb only# 
a giu^fod; when evening arrives ]^ce brop% leens 
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and put under each hen three or four trial ^gs (which should be 
kept for the purpose marked with ink), taking care to handle 
the hens dextrously, placing one hand underneath the breast, 
holding the legs in the other hand and carrying them upright; 
otherwise have a convenient basket for the purpose. Feed the 
newly-set hens as usual with the others, and in all probability at 
the end of two days they will have taken to the nests; in which 
case, when oflF feeding, on the third morning, place the eggs for 
sitting under each hen, and label each nest, naming the kind of 
eggs, and date vrhen set On the evening of the eighth day after 
setting take a lighted candle, and, holding the eggs up to the 
light, observe if they appear quite clear; if so, they are sterile or 
addle, for the eggs containing birds will appear opaque. It may 
happen, should there be many addle eggs, that two of the hens 
will sit the remaining eggs of the three; and one can he again set, 
with fresh eggs as before, and so on during the year. The sterile 
eggs should be marked as trial or nest eggs, or boiled as food for 
chickens, so that none need be wasted. As each sitting hen is 
now secured upon her nest, as many only at a time as may be 
most convenient can he let off to feed, which should be done 
early every morning inside the sitting-house with closed door, 
allowing them to remain off the nests fifteen or twenty minute 
and taking care that each hen returns to the proper nest# Give 
wamr, with grain in its natural state, but not with soft food. 
Daring the summer months, or dry windy March, ax>d al^ut 
a weejk previous to hatching, take a little warm water, and, 
when the hms fio off their nests, ^rinkle the eggs therewith: 
this will assist nature in iShe .process of hatching, as the 

eggs are often veiy dry in hot weathi^; this, as a rtde^ applies 
to ail kinds of poultry. 

Feeding .—^It is neither necessary nor desirable to go into the 
market for expensive feeding stufife; still, there are several kinds 
of food not grown upon the farm, which yet are cheap and useful 
in the rearing of young poultry, m putting in condition birds 
intended for exhibition. One of the cheapest of these, if pro- 
periy prepared, is rice, it can be bought at per lb., or even 
less ; preference should be given to the small grain, or fine rice, 
llJlich should be prepared in the following maxmer, viz.^~lo 
C^^uarts of boiling water, add 2 lbs. of rice, and let boil for 
ifror 15 minutes, according to the size of the grainy when sa£&- 
ciently boiled, pour it into a hair sieve, and when cold, mix 
with as much, oats co: barley-meal, as will, when stirred lightly 
round with the hand, give it the appearance of small, well-dusted 
pills ; each grain being then separate, it will be very convenient 
for, and is greedily devoured by young birds, and being very 
digestible, is an invaluable food for them. 
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Another kind of food for young birds is prepared by boiling 
two or three eggs until quite hard, afterwards chop fine, 
adding two or three handfuls of stale bread-crumbs; mix well 
together, so that the one cannot be eaten without the other. This 
maybe thought expensive food, bat as the consumption by young 
birds is at first very small, I always consider a litde extra keep 
is not thrown away on them; you are forcing and growing birds 
that will repay you for all, and at no distant date. 

Another description of food is Indian and barley-meal, in equal 
quantities, slaked with boiling water or milk, and served cold; 
it cannot be surpassed as food for small chickens, and answers 
admirably, given alternately with the lice and egg prepared as 
aforesaid. The youngest chickens I keep n^r house, and 
feed very sparingly eveaj two hours throughout the day, giiring 
little or no water, as X find over-drinking spoils the appetite 
and brings on indigestion, , which generally terminates in death. 

they grow, and become strong, they should by degrees he put 
upon the same ibod as adults, and any that promise to make 
paiae . birds are then tnmsported to a run specially kept for the 
pt^pose, to which of course a little extra feed is carried. 

The adult poultry I feed twice a day with light wheat, oats, 
or barley, given alternately with boiled potatoes, or totnips 
m^hed up with ground oats or barleymeal, and I wffl guarantee 
this feed to keep them in good condition, and to produce plenty 
pf Care should he taken in not supplying more food than 

is eaten, otherwise much may he wasted as is often the case*, 
and I think if profit be looked for, more poultiy should not be 
kept than can he conveniently and well cared for and fed with 
the produce of the farm, except as I have before mentioned, in 
reference to young birds or those intended for exhibition. 


Tuekets 

Are not so troublesome and difficult to rear as is generally 
supposed, and taking into consideration the present prices, it 
IS a question if any of our domestic poultry are more profitable; 
It IS not uncommon for a pair of turkey hens to rear thirty 
jonng ones during the season, which at an average price of 1 
each, are worth 18/. M , 

There are several varieties, the two most useful and profitame 
^ing the Norfolk, or black, and the Cambridge, of metallic 
hue; in size and beauty the latter is pre-eminent. Never keep 
eimer m^e or female for breeding purposes beyond four years, 
neither depend entirely upon year-old birds; on a farm of ordi-- 
nary size three*hens and one. cock will .be, found a sufficient 
number with other poultry. Take care h> introduce 
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in your stock occasionally from tHe best birds you can procure, 
and it is a wise precaution to keep on a young cock and a couple of 
bens as late into the season as may be convenient, for fear of loss or 
accident to your stock birds. Turkeys should be provided with 
an apartment to ihemselves, with perches, and fitted up on the 
ground-floor, with separate nests, so that each bird when sitting 
may be secured on her nest, otherwise on hearing the young at the 
time of hatching, they are apt to leave their own nests and interrupt 
each other, perhaps leaving some of the eggs to perish. As 
ihe laying season approaches place clean straw in their nests, 
with an egg by way of encouraging them to lay at home, as they 
are often inclined to lay astray, to the great danger of losing iheir 
eggs ; if the hen be seen seeking a nest, confine her in the place 
in which you wish her to lay; where the first egg is dropt 
there will she lay the remainder. 

If fed alike they will generally all be broody at or near the 
same time, should this not be the case the first broody .hen must 
be detained, until the others are ready (that is, supposing you 
wish to have a second flock, as hereafter described), then 
place a green sod at the bottom of each nest, with plenty of clean, 
short straw thereon, and allow die hens a day or two to form, 
and take to their nests. The time of incubation is four weeks, 
and the hen will sit seventeen of her own eggs, if it is not 
tended to add a few common hen eggs, at the expiration of dm 
first week’s sitting, which is often done, with a view to the 
cMckens encouraging the young turkeys to feed at the first 
onset, Tb^ sitting hens will require fo^ and water daily, for 
which ptupoee^^y shtndd be allowed to come out of doors, as 
they will not remain off their nests for a long time^ ihut it 
should be observed that diey netum to their proper imsts; about 
a week before hatching sprinkle the eggs with warm water, as 
directed in page 523, and on the actual arrived of that eventful 
period, ascertain by filling under the whether the eggs are 
chipping or any birds out; if so,«after taking out the shells, if 
any, leave her undisturbed for the day., It sometimes happens 
that an egg being slightly damaged, it is requisite that a portion 
of the shell should be very carefully removed, to allow the eimape 
l^he little prisoner, whi^ otherwise might perish. Wi& these 
jKeptioaas, the turkey^ like all other birdsj^ is best lefti^one. 

birds being now all hatched, allow them lo remain about a 
day and a night with the mother in the^nest, and <m the follow¬ 
ing morning, weather permitting, place the hen under a roomy 
coop, with boarded bottom, and selecting a dry .and sheltered 
spot, turn out the young birds in front thereof, feeding them whilst 
small every two hours with a little hard-boiled egg, alternately 
with rice, &c., as mentioned in pages 523, 524, not forgetting . 
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to give the mother a substantial meal; after which she will soon 
gather the little ones under her Tvings, Should the weather be 
wet and cold, they must be kept under cover, and if confined 
beyond a week, a few onions, chives, dandelion, or dock-leaves 
must be chopped up and given with the egg; but this is not 
necessary when the mother and young can have their full liberty 
in about a ureek after hatching, in which case they will select 
their own vegetables and forage for themselves better than they 
can be fed by hand. Give water in dry weather after the young 
are a week old, but until they are three-weeks old do not allow 
it to remain by them after feeding* As they become strong 
feed four times, and by d^rees come to three times a day 
with com m the grain or other food* It is a critical time for 
young toriteys when the fie^y tubercles begin to appear on the 
head, generally tmmed striking the red, the birds being then 
about Jhe sme oC a pi^cm. The surest sdfe-guard is regular 
food* I have known them to perish in a thunder- 
; to avoid this, a temporary shed should be erected at 
ihe ’S]^ to which you wish them to resort, near which they 
jdKKild be regularly fed, and water placed for them to drink, it is 
astonishing how quickly they will then seek its shelter on the 
approach of a storm. If turkeys be fed as herein advised,' they 
will be found in sufficient condition for the market, without con¬ 
fining them for the purpose of fattening, as is often done. 

I do not think it is desirable to aim at rearing two flocks in 
one year, but rather to use your best endeavours to raise one 
first-rate flock, the hens will then be in better condition for 
early work the following spring. The second hatch is generally 
very delicate, and subject to great mortality if the weather is at 
all unfavourable; however, in some establishments it is almost 
Imperative to have a supply of late hatched turkeys during Lent, 
and after the game season is over, in which case, and when the 
first flock is hatched, confine one hen (giving the whole of the 
young to the others) in a coop or other convenient place for 
sev^ days, feeding her well;* afterwards set her at liberty, 
allowing the cock to accompany her, sbe will soon commence to 
lay again, and probably have her second flock hatched, and the 
birds will bave attained strength ere the wet and cold weather 
sets in. They nearly always lay twice, and sometimes thri^, 
during the season, and the desire to sit is very great; but by 
confining them a short time and feeding them well, you may easily 
put, them ofl^ without resorting to the uncouth way of plunging 
in cold water as practised by some persons. 

'Ttem is no doubt that the rearing of turkeys is highly reinp^ 
and wujd be profitably extended if oircnmstapces 
mitted.; imt- if '^clWfields and nmwing^-gms$ are n near Ibe 
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homestead, I should not advise keeping too many, as a difficulty 
may be experienced in preventing their doing considerable damage 
to such crops, unless there be a conveniently situated pasture-field 
or plantation to which, they could be taught to resort Lastly 
(though not least) take them to the best market, and do not allow 
ike dealers the profit, to which you are so justly entitled, but 
sell by weight alive; good birds will command a good price, 
which at the present time (February, 1867) is from lOd. to 1^. 
per lb, live weight At Christaas last I sold a young cock turkey 
for 195 , 2d,, being 23 lbs. weight at lOd. per lb.; the rest of 
the flock weighed, cocks 18 lbs. or 19 lbs., and hens 10 lbs. or 
11 lbs. 

Geese. 

Geese, like turkeys, are one of our largest edible birds, and 
second to none in value, considering the very little trouble they 
give from first to last, their usefulness upon the table, and the 
luxurious down and feathers which they supply; but a good sized 
pond, with a plentiful supply of water and good pasturage, are 
indispensable to make geese-keeping a paying business, for they 
are very large consumers. 

The Toulouse are the largest breed; aiwi as, size is an object 
in the goose, care should be taken to select fine birds; fids 
breed seldom attains full^ maturity for breedii^ until three or 
even {etur years old. Let them have an outhouse to themselves, 
r^alaxly supplied with clean straw, with which make nests, on 
m nm lay^g season approaches, and partition the nests 
<3l^abO0QH&(3g to dm required. . One ga^er will be suffi- 

cieiBt for three ot Som geese. When mriv^ at maturity, they 
generally lay about twelve eggs each,. which number they #iil, 
sit The eggs, for safety, should bb collected daily and placed 
in bran, with the narrow end downwards, until fiie geese, by 
remaining on their nests, show their desire for sitting ; the eggs 
must then be placed under them, and the house so arranged that 
rimy can have free liberty of egress and ingress at all times of the 
day^ as they will require food and water daily, to which they 
will help themselves, if a pasture-field and pond of water be 
^ttd afterwards return to their nests; little attention is there- 
required whilst they are sitting, beyond keeping foeir 
nests undisturbed and protected from vermin. When, after 
four weeks, the time of hatching has arrived, in case any 
young birds are out, see that all shells are removed, for 
fear they may cap the other eggs, ajid thereby prevent their 
hatching. Allow the goslings to remain in the nest for a day 
and night, they will not require feeding during that time, but 
.will gather strength; and if the following mommg be fine.ai^ 
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sunshiny they can be moved at once upon a grass plot or other 
convenient place, where they will be safe, and supplied with an 
abundance of nice 3 ’oung grass, of which they will soon partake 
(this, their natural food, suits them much better than to be 
crammed with oatmeal pdlets), not forgetting to place them some 
water in a shallow vessel, with which a little oatmeal may be 
mixed. If the weather is unfavourable, they must be confined 
in an outhouse, and plentifully supplied with nice green grass 
turfs and water. The pellets alluded to are made of oatmeal, 
formed into paste with cold water, and of convenient size to be 
swallowed by the goslings; five or six are given at one feed for 
each bird; but to cram fifty goslings three times a day for a 
fortnight will be found a long and tedious job, and in most 
farmhouses time cannot be afibrded for the purpose, besides, it is 
really not ri^uisite. 

The most critical time for young geese is about Midsummer; 
if it is very dry weather, and the pasturage and water not plen¬ 
tiful, it ,i$ then desirable to give them a few oats night and 
morning to assist nature over this peculiar juncture, and help 
them on until the stubbles are ready for them, and when those are 
cleared they will be in nice condition for fattening, which is best 
done by making them up, in lots of ten or fifteen in number, 
according to the size of ike plac^ supplying them with plenty of 
water and an unlimited quantiiy of oats for three weeks, giving 
them a clean bed of straw when required; they will then be ready 
for the market. The day previous to killing tom them on the 
pond for die purpose of washing their feathers, and supply a 
bed, of clean straw in the feeding-house before their return; 
but take away all food and water, and let them fast until 
killed the next day, when they must be dressed for the market* 
The price of the bird in December, 1866, was, in some places, 
from 10 ^. to If. per Ih, small feathers 2s. fief., and the down 
7f per lb* It is unwise to sell green geese, on account of 
the loss in the feathers as well as the carcase, unless a fancy price 
is obtained for all together, but do not sell by weight at an 
ordinary price. There is not the slightest doubt geese pay well 
where there are proper conveniences for keeping them, but they 
must he well managed and kept out of the mowing-grass and 
corn-fields, or they will soon do damage to the amount of double 
their profit. 

Ducks. 

/irhere are many varieties of ducks, but the two most profitable 
suited to the farmer generally are the Aylesbury, or 
w|ai^.duck, with flesh-coloured bill, and the Rouen, wMqh 
be exactly like the mallard in feather, though 
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larger in size. Both kinds are equally good, and gain great 
weight if properly bred and fed, and well supplied with water ; 
they will weigh 16 or 17 lbs. per couple at 8 months old. * In 
breeding for the market, ducks are best hatched under a common 
hen, and kept o£F the pond, they thrive better without access 
thereto, and are fit for the table at 8 weeks old; but those 
intended for store should have plenty of water, and be provided 
with a house, furnished occasionally with straw, and nests pre¬ 
pared, and if regularly fed they will become attached to their 
abode; otherwise they are apt to ramble, especially if there is 
a brook near, in which case many eggs are lost. They com¬ 
mence to lay early in the spring if well fed, and, if not allowed 
to sit, continue to lay imtil autumn. It is very desirable to bave 
a good supply of early and late broods, which always fetch a 
high price. There is very little trouble in rearing ducks, 
whether the eggs are set under the common hen as before men¬ 
tioned, or under the duck; the time of incubation is one month. 
Jjet the ducklings when hatched have a good nesting for about 
twenty-four hours, afterwards clip off the down at the tail to 
prevent their being drabbled, then place them with the mother 
in a coop, and feed with coarse barley-meal, to which water is 
added, making the food quite sloppy j afterwards give Indian 
meal and bran mixed up with butteimilfc, so as to form a ptopc^ 
consistency, occasionally adding a few boiled potatoes by way of 
a change; and, as I have before stat^, they will be ready for 
the market in 8 weeks, which is the chief end to aim at, and get 
them into money as soon as possible. Early ducklings are 
generally sent to the market in the feathers, but if kept over 
2 months old, it is better to dress them, on account of the feathers, 
which are nearly, if not quite as valuable as those of the godiB^ 
and the duck, when dressed, is more convenient to tibe buy^, 
consequently, will command a bettesr price. 

In a work of this kind it would he qtdte useless to enter into a 
description of the many existing varieties of fancy ducks, which 
ajje of no value to the generality of farmers, or where mixed 
poultry is kept, on account of the additional convenience, care, 
and attention required. 

* Guinea Fowls 

Are a useful and handsome bird, and are in season daring the 
months of February, March, and April ; they lay a great quan¬ 
tify of eggs daring the summm*, but, being of a wild nature, 
they generally lay astray, consequently iheix eggs are sometimes 
lost. Their flesh is of very gamelike flavour, and, coming. in 
after the game-season, they are useful for the table; their qggs 
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are small, bat fine flavoured, and always worth the same price as 
common ben-eggs, the price of the birds being generally about 
7s. fld! per couple. It is the best way, in case of breeding, to 
set the eggs under the common hen, the time of incubation t^^g 
one month. After hatching place the hen nnder a coop, around 
which fix a guard to prevent the young straying, as they are very 
wild; they may have the same food as young turkeys (see p. 525). 
The coop, which should have a boarded bottom, will require to 
be moved to fresh ground every other day at least; after the 
first week the young birds should be shut up within the coop, to 
avoid injury whilst being removed; they may have their lib^ty 
when three weeks old, but the moth^ should be kept in the coop 
a week longer. The young will by degrees become tame and 
good foragers, and little difficulty will be experienced in rearing 
ih^m under method; but they are troublesome amongst other 
poultry^ being Titular attendants, however well fed, at the 
^bickens^ coops, besides being very quarrelsome, often driving 
the most spirited cocks before them, and perhaps injuring them 
in some way. From these remarks it may be inferred, according 
to circumstances, whether it is desirable to keep them, or not, 
upon an ordinary farm. I have made 8/. within a Uttle, ,from 
one pair of birds during a season. As many males as females 
are required, as they always pair; the spotted variety is the 
hardest, the white are very delicate birds. 

Pigeons. 

There being so little trouble with these birds, it is desirable 
to keep a few at most places ; they axe always readily sold, and 
m in great demand when game is out of season and spring 
chickens are scarce. For breeding purposes they should not be 
kept too old; a convenient way of denoting their age is to cut 
dSF a nail of the claw every year, and a go^ cote with separate 
nests should be provided, and kept scrupulously clean, and a 
plentiful supply of rock-salt affi)rd^. For the table and profit, 
the Blue Bodm are preferable to most other breeds; one pair 
will produce ten bathes during the year. Feed regularly, but 
scantUy, as they^wiU find the greatest portion of their own food. 

Eggs. 

, Eggs should he gathered daily, in fact whenever they are to 
1^ found, for fear of loss or accident; those from the select 
should be placed in bran, with the narrow mid dow»- 
warii^ markixig thereon the date^ as the preference' is alw^yg 
given to &e firmhest eggs for setting, though they will keep gmd 
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for tliree weeks, and if you kave more than required they may be 
sold at a good price. But ordinary eggs should be sold only 

when dear, and preserved when cheap, in the following manner:_ 

If there are many, procure a tub that will contain, say 40 gallons, 
which place in a cellar or other cool room, and put therein one 
bushel of quicklime, 2 lbs. of common salt, and \ lb. of cream of 
tartar, then add 30 gallons of cold water, and stir round a few 
times to mix the ingredients; afterwards leave until the follow¬ 
ing morning, when again stir up all well together. It rimald 
then be of such a consistency that an egg will float on the sur¬ 
face. ^ Another vessel of convenient size must now be provided, 
in which the eggs are to be preserved, packing them close 
together with narrow end downwards (which should be done 
daily, after a commencement is made, as the fresher the eggs are 
the better), adding as much of the prepared liquor as will just 
cover the eggs; this must be done day by day until the vessel is 
filled witbm tluee inches of the top, then fill up the vessel with 
the liquor, and in a few days a crust of icelike appearance will 
be formed over the vessel, so as to keep it perfectly air-tight. 

fresh) preserved thus will keep as long as required, ^d 
for all cooking purposes will answer as well as the freshest^ from 
which they can scarcely be distinguished. Having practised 
&e system for years, I will guarantee it to have the desired effect, 
if properly carried out Where labour is a consideration, eggs 
may be managed so as to better^bto rearing young fowls, as 
fax le^ time and attention is requirM%ith laying hens; but the 
non-sitting varieries should generally b^^ kept, Aoagh sitters will 
be requir^ to produce early chidkenS, which most furnish the 
fresh eggs for t& bieakfost-toht^dini^ the winter-monihsi v 

OoifCLTJjSidK/ \ ^ ^ 

No given rule can be laid down as regards the keeping 
and profitable extension of poultiy on an ordinary farm, as so 

much depends entirely upon the'oonv^ences and attendance_ 

whether the latter can be perfonrii^ by a member of the fanner’s 
own family, whose time is not otherwise profitably employed, or 
whether it can be had at a reasonable rate; if not, a large number 
will have to be kept to produce a profit^ after paying for special 
attendance; but if poultry of all descriptions are kept in^rge 
numbers on too small a space, the ground becomes tainted, and 
disease and death make tE^ir appearance amongst them. - Poultry 
m some hands flourish and pay wonderfully well, whilst in others 
it is just the reverse; all depends upon fire care, skill, and atten¬ 
tion bestowed in the management thereof. 

For the satisfaction of the reader I will stale the produce 
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and value for one year of my poultry, as regards the female 
stock managed as herein stated. In some, instances fancy prices 
were obtsdned, and prizes taken on exhibition, "which, of course, 
are included in the value. No account of the quantity of food 
consumed was taken, as I had no intention of offering a statement 
to the public. It was, however, all grown on the farm, except 
about 4i worth. 

104 hens produced 13,739 eggs, exclusive of those set; they 
reared 372 chickens, besides hatching the ducks and guinea- 
fowls. 

5 turkey hens reared 74 young. ^ 

6 geese reared 58 goslings. 

Dildbii hatched under hens ; 79. 

Guinea-fowls hatched under hens: 42. Reared and sold. 

Attendance; a boy and myself. 

Total value of the above, 190Z. 175. 8rf. 

N.B .—^ i^re Stacks k,ept J the guinea-fowls were the produce 
of'one pair* 

Manor Farm^ Euff^ord^ OUerion. 


XIV,— Feeding Turheg^^ Geese^ and Ducks for the London 
Market Heket H. Dixok. 

The Eastern Counties may"l» said to have pretty nearly a mono¬ 
poly of our English turkey raising and feeding. Hen-wives 
are generally “ ^raid to meddle with them ” on the score of 
delicacy; but if the requisite food and attendance are not found 
to be thrown away in Norfolk and Cambridgeshire, &c., why 
should they be elsewhere, except in an essentially damp climate? 
They must be tend^ly reared and not “ dragged up,” as the 
saying is. The Norfolk turkey is black, with a few white 
spots on its wings; and' in ntf^art of the county is the breed 
preserved in higher purity than at Sir William Ffolkes’s. 
The Cambridgeshire turkey is of a bronze grey, and rather 
longer in the leg and bigger in the bone. Very few white 
ones are to be seen, as they are supposed, like a white long-horn 
cow, to be more delicate. The adherents of the Norfolk blacks 
consider that they lay on more flesh, and that it is whiter 'and 
finer in texture than that of the Cambridgeshire bronze; but as 
a rule the latter sort predominates in the East Anglian stubbles, 
and comes to the greatest weight. A good April-hatched cock 
at Christmas should average about 18 lbs. in Ms feathers, and a, 
hen-bird about 10 or 11 lbs. in November, with ordinary feeding j 
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but if they have been sent along ” with Indian corn, barley-meal, 
rice, and potatoes^ they will make up to nearly 2 lbs. heavier. 
The small Norfolk farmers generally Imep a cock and three or 
four hens, and consider fifteen an* excellent broodl^ The best 
broods are ^ways hatched^in April, and the second brood, which 
never comes to the same maturity and is eaten at poult-estate, 
follows in June or July. A September hatch too often realizes 
the rustic prophecy, theyll never be fit, they won’t live long 
enough.” Qramp in the legs is very fatal to the broods; but it 
only kills them by lingering stages, and a disease in the head 
very often effects ‘‘ a highly successful elimination.” Wet is ihe 
young turkey’s greatest foe. IThey are not let out of the ^cobp 
till they have been hatched two or three days, andk they s{jpuld 
then be carefully watched and driven in from a shower. 

On the smalls farms they are seldom finished off for market, 
and middle-men go round about the end of August and buy them 
up at an average of 4Z. 10s. per score. They are then sold at a 
small profit, of sometimes only 6d. per head, to the larger farmers 
to “shack” upon the barley or oat stubbles, while the “ swine well 
ringled” are put upon^he wheat ones. By the terms of some 
leases the pigs and poultry are the only live stock which may be 
depastured on the young grass seeds layer. A turk^-boy is 
placed in daily attendance on the fiock, tor drive them home if it 
is wet, and keep them away from jibes, to which, tme to 
their American forest origin,^ they are Mp| partial. bright 

plumage and wattles like ri^ jsealin^-H^^are capital s^ptoms, 
and if the cocks gobble, they are said j$*«f talk healthy.” Fighting 
is also a true sign of vigour, and 5^ fly-catching, when they are 
young. Besides what tl^ get on de stubbles, dey have abun¬ 
dance of indoor relief. Ine system of cnuinming ihein at night 
with force-balls is vezy much sdandoited, and they are genen^y 
well kept on potatoes, barley-taiHngs, and light wheaf^ ground 
and. mixed with mffk. Commo^ white tuniip, which they eat 
greedily without slicing, tend to ^^e i^ir fl,esh white and to 
“^cool their coppersand brickd^l^ scour their maw is never 
n^lected. , 

They are killed simply by breaking their hecks, and the breast¬ 
bone is always broken before they are sent off to , the poultry*-, 
salesman, in order to give the breasta plumper appearance. The 
cocks, if sold out of their feathers to the neighbouring gentry, 
will fetch 1^. 2rf. per lb. and ihe hens Is., or sometimes only 9d., 
when a very plentiful season has knocked down prices, or they 
are not fed up to the mark. The bigger they are the higher their 
value per lb., on the same principle that salmon of 20 lbs. and 
upwards fetch 6d. more in the spring and early summer months 
for the large West-end dinner parties. The great bulk of them 
TOL. m.—S. S, 2 N 
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go in their feathers to the London salesmen; hut the wives of the 
smaller farmers take them pick«i to Norwich and sell them in 
the market, where very large ones, trussed and ready fys the 
spit, have made 1$, Qd. at Christmas. Hen birds, which get fat 
sooner and are generally killed off before the end of November, 
are thought to be a daintier morsel than the “ gobblers.” Some 
two-year old cocks (beyond which age they are very seldom kept) 
have been killed at 30 lbs., when a heavyweight is wanted for an 
audit dinner; but with very h%h fee^g, in one or two rare 
instances, prize birds have turned the scale at 40 lbs. 

It is to Norfolk and Suffolk that we look for goose management 
on the largest and most economical scale. The goose b^e of 
the great Norfolk dealers resolves itself into two branches,—^the 
green geese and the Michaelmas. In March and April they b€^;hi 
to get in their goslir^ snpplies from farmers or cottagers near 
the commmas in both those counties^ Most of these goslings are 
about five weeks old, and many of them in very poor plight; but 
six ^ seven weejks of feeding under stages, on barleymeal, maize, 
wheat-tailings, and brewers’^grains mixed, make ^em all ripe 
for the green-goose market. The Michaelinas geese take thdh 
places under the stages in August, and Nofriolk and Suffolk are 

S etty well scoured tefore the deal^ fall back upon the Irish aiad 
e Dutch supplies. The Dutch, which are principally grey, 
come from Rotterdam, and one of the largest Norwich dealers 
imported 17 tons’ weight dt live birds last year. They come over 
by steamers and sailing-vessels, packed in big fiat baskets, but 
not to any great extent after the 1st of October. In the dealers’ 
hands they are are fed on the ^me principle as ducks—^low fare 
to Begin with, and then on a gradually ascending scale. On 
tumips they are capital substitutes for sheep, and when a dealer 
has a turnip-field he not unJfrequently hurdles off a portion of it 
and eats it off with them. They first clear the tops and then the 
bulbs of the softer tnmips; hat when they have a field of swedes 
to deal with, the man in attendance gives each turnip a chop. 
With this aid they eat far cleaner than sheep, and, in fact, leave 
nothing but their ^‘taith,” which answers admirably as a prepara¬ 
tion for the next wheat-crop. Mangolds are not so much to their 
taste as turnips, but they eat the tops with a special relish. While 
they are busy with these green crops they require nodiing but 
large troughs of water, and the finishing process consists in 
putting them imder stages for a month, and feeding them on 
brewers’-grains and meal. 

On the Western moors of Cornwall every one keeps geese, and - 
they are bought up by jobbers in thousands for the stubbles. . 
Summer Court on September 25th is the goose fair” of the 
county; but they are only eaten there, and bargains are struck 
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under tlieir savoury influence for draft ewes and wethers. Farmers 
all over England are supplied very largely bofli from Holland 
and Ireland. Geese are extensively bred in Moravia; and the hilly 
districts in Germany and Holland are peopled fay a number of 
small goose-farmers, who get their living entirely fay them. The 
Hussenheim goose-market is a very large one and of great an¬ 
tiquity, and, according to local tradition, the town owes its name 
to the faiid of its choice. The Dutch hucksters buy goslii^ from 
the cotters,—^who, like the burghers, are remarkable for turning 
the penny the right way,—at prices varying from Is. 6d. to 2^.* 
They are driven to Rotterdam, where they are packed up in 
crates, which are capable of holding about fifty or sixty each. 
Their voyage to Hull by the steamers is charged at 18s. per cwt, 
or about 5/. for 300 or 400 birds, and they are not fed until they 
are landed, and then with oats. From Hull they are forwarded 
to central market towns in railway tracks, each of which is 
capable of holding 230 birds. A small, percentage of the more 
weakly ones die from being trampled on, and these casualties, 
with expense of transit and sale attendants, bring up the price 
to about 8s. 9d., when they are pitched in the market during 
August and September. Tlie Irish collections are managed on a 
similar principle. If the goslings are purchased within reascmafale 
distance of Dublin or Dundalk, they are driven to Arose j^rts, 
and if not, they are sent by raO. Liverpool, like Hull, is quite 
a board of supply ^ for EngEsh dealers during the season. 

Considerable supplies of ducks are ako brought from Holland, 
and some turkeys as well; but the PToirmch dealers^ duck-supplies 
are mostly gathered in through fhe hucksters, &om the smaQ 
cottagers in the county. Rouens and Aylesfauiys have not been 
much used for crossing, and the sappUes are generally of the 
small mixed farown and cinnamon sort, which has subsislm since 
the flood. The cottagers do not fotce their ducklings. But sell 
them to the dealers, one of whom takes 30,000 a year, principally 
in the duck-and-green-pea season. They come to him about 
3 lbs. in weight, and after a week in the lean and three in the 
fat yard, they are turned out in prime condition, and with fully 
1 lb. gain in flesh* 

19, JSjsmnffiofi SSgmre. 

* We are iadet^d for these caleolatioiis to tbe * Doncaster Gazette.’ 
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XV .—Extracts from the Report on the Agricultural Exhibition 
at Aarhuus {DenmarJt), By JoHN“ Wilson, Professor of 
Agriculture in the University of Edinburgh. 

Equivalents of Danish Weiohts and Measubes rbfeeeed to. 

Sqiiare mile is nearly = 22* square miles (English) 

Tonde (metrical) = 3*8272 bushels ,, 

,, (superficial) =: 1-S63 acres ,, 

FootCfod) = 1-0298 feet ,, 

Inch = 1-0298 inch ,, 

Pound = 1*1024 lbs. ,, 

Pot (fluid) = 1*1758 quarts 

Eigfrdalegr (96 shillings) = 2*243 shillings ,, 

. Higs^er per Tonde-iand = 1 * 6456 shillings per acre ,, 

BeKHABE:, which now comprises only Jutland and the Danish 
isles, is, comparatively speaking, so little known, and its agricul- 
tn^ systend po^sses wtures so different from our own, that a 
short of its principal physical and economic features and 

of productions is a necessary introduction to the Report which 
I have now to submit upon its great agricultural meeting. 

The surface area of Denmark extends over 667i square miles 
(Danish), or 6,866,061 Danish T6nder-Iand. The population, 
according to the last census returns (Feh. 1st, 1860), amounted 
to 1,600,551 persons, of which number 737,204, or 45*43 per 
omt, were engaged in agricultural pursuits.* 

TRie character or rather quality of the soil is expressed by an 
arbitrary standard of comparison peculiar to Denmark, to which 
we have nothing analogous in our own country nor in the other 
countries of Western Europe. This I will now endeavour to 
explain. 

From a very early period in Danish history the different grain 
crops cultivated in the country were divided into hard corn ” 
and “ soft com.” Barley and rye represented the first, and oats, 
the second; wheat at that period was not known as a farm crop. 
As the land was held by different proprietors in differing quan¬ 
tities, and differed itself in quality, it was thought advisable, in 
1656, to define their qualities and values by some fixed and 
readily recognized standard, and all rents and imposts on the 
lands were reduced into their estimated equivalents of “ Hart- 
kora” (hard com). The Amtmann of the district summoned 
meetings of the principal proprietors and of those qualified to 
assist in such an investigation, the quality of the land was deter- 

♦ ^ Statxsiisk Udagt over Dawnarks Landbrug.' Kjobenliawi, 1866. 
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mined by them, and the rents fixed according to its estimated 
produce. The most productive was rated as high as 40 rigs- 
dalers the Tonde-land, while the inferior qualities ranged as 
low as 2 r.d. per Tonde-land. 

In 1660, when the crown of Denmark was made hereditary, 
and a fixity ihus given to ihe Government of the country, ihe 
taxes and other fiscal imposts were calculated on the amonnt 
paid for rent, which itself was determined by the estimated pro^ 
dace of the land in Hart-kom. Owing to some irregularities in 
the working of the system, revisions and alterations were needed, 
and in 1681 a second general survey was made of all the culti¬ 
vated lands, and a rigid re-measurement and re-valuation were 
carried out. The meadow lands were rated according to their 
estimated produce in hay; the pasture and grass lands according 
to thte amount and nature of the stock they could carry; and the 
arable lands were divided into Tonder-land, and their value 
estimated according to the amount of Hart-kom they could 
produce. In 1804, and again in 1827, fresh valuations were 
made, and the old superficial measurements either confirmed or 
rectified. In 1840, these were again subjected to supervision, 
and the taxes of the country re-arranged. At the present da^ 
every portion of the surface, except that occupied by roads or by 
water, is valued at so much, “Harfe-kom per Tonde-Iahd,*' and is 
assessed for imperial or local taxation according to this rate« 

For the best qualities! of land, such as is met with in some of 
the islands, the taxes are fixed at 1 Tdnde of Hart-kom for 
each 6 Tonder-land of surface; for the medium class of soils at 
1 Tonde of Hart-kom for 12 Tonder-land; and for the inferior 
qualities of soils at 1 Tonde of Hart-kom for 100 Tdndei>lairf of 
surface. The average rate of assessment of the whole territorial 
area may he taken at 1 Tonde of Hart-korn for each 20 Tdnder- 
land of occupied surface. When any land is offered for ssd^ 
the Hart-kom value is always specific as well as the extent of 
surface. 

The^ large properties, or farms ** Herred-gaard,’’ are usually 
let on leases of 12 to 15 years, with covenants as to the mode of 
cropping and farming as stringent and often as obstructive as our 
own. Rents are paid either wholly in money, or half in corn 
and half in, money; the rates for ordinary farming-land ranging 
from 10 to 15 r.d. per T5nde-iand. The small farms or proper¬ 
ties, “ Bonder-gaard,” are usually let for longer periods, such as 
50 years, or for a certain number of lives. The farm-labourers 
are usually engaged by the year. They are lodged and boarded 
in the house, and paid at the rate of 40 to 60 r.d. per annum. 

This brief explanation will, I hope, be sufficient to render the 
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foUoTnng statistical statement of the quality or character of the 
land readily intelligible, although expressed in a form so entirely 
different from 'what we are accustomed to at home. 

The meadows, woods, and arable lands are valued at 375,069 
TQnder of Hart-korn, of which 203,809 are on the islands, and 
171,206 are in Jutland. These are divided amongst 1754 la^e 
proprietois, who possess altogether 50,118 Tender of Hart-kom, 
giving an averages amount to each of 28*6 TSnder Hart-korn, and 
69,094 small proprietors, who possess 278,528 TSnder Hart* 
kom; thus averaging an area equal to 4 TSnder Hart-kom each. 
There are besides 136,925 smml occupiers of houses with less 
than 1 TSnde Hart-kom attached, whq possess together 34,531 
T&ider Hirt^-kom, or an average of awmt *25; Tonder each; 
and in small occupations of yaijedus descriptions an area 
exists eq'md to 5122 I^der Hfertpkor&.’ >.Thus the entire sor&ce 
is'OGcnpied in llm feUowisg pcoportic^;— 

■ v ' . r i' PerCJent. 

' . li^e prop^es „ •. •• lB-6 

By small pb^ertieB ..7^*6 

' l^ocmpi&oT3stmdierlT?mdBH»a^ 9‘4 

By oQoopatao^ «; 1*4 

’ . ' - ' i 

These two classes of landed propxietoxs vaij somewhat in their 
TelatiTe proportions on the islands and on the mainland (Jat^ 
landj, the large estates increasnig on the islands, while the pro- 
posWagi of small estates is greatest on the mainland. 



S^mober. 

Possessing 

T&ider>la 2 id. 

Percenta^. 

Proportion. 

Ok Tsm 




Xiarge premrietors .. 

Small ,, .. 

1,024 

30,391 

32,724 i 
147,347 

16-3 

73'7 

Small occupations mih houses .. .. 

67,545 

16,705 

8‘4 

,9 without buildings .. ^ 

•• 

3,205 

1*6 

1 

JCTLaND. 



100-0 

har^ proprietors .. .. .. .. 

730 

38,703 

17,394 

131,171. 

10-3 

78-0 

Small occupations with houses .. 

9 , without buildings .. 

69,380 

16,705 

10*6 

- 

1,917 

1-1 




100-0 


The surface area was, according to the last returns (1861) 
oc€U]^ed m the foUowmg manner:— 
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Tonder-land. 

Productive area. ..4,753,278 

Unproductive.. .. .. 2,112,783 


6,866,061 

Productive occupation— 

In tillage cultivation, as com, roots, and)-, ocofoo 

economie crops.p,»b4183 

In , meadows, grass, and irrigated qoo 

fallows, &c. 

in woodlands . 316,712 


4,753,288 


Unproductive— 

Waste lands, nMxiiTS, <Ssc. 2,032,245 

Water '.. .. 80,538 


2,112,783 


The relative proportions of the productive area are— 

Per Cent. 


In tillage occupation.41*28 

In permanent grass, &c.52*06 

In woods .. 6‘66 


100*00 • 


nUige Ar» under Crc^. 

T2uder-Zto»L, 

l^nentage. 

Pkpportiou. 

Wheat . «. 

112,358 

S-72 

Bye . * . 

378,&73 

, 19*31 

Barley «« . . 

549,743 

?8-02 

Oafs - * . 

649^264 

33-09 

Pulse. 

75,908 

3*87 

Buckwheat. 

49,145 

2-60 

Seeds.. .. 

61,076 ' 

3*11 

Potatoes . .. 

55,341 

2*82 

Boots .. . 

4,508 

*23 

Bape . *. .. 

12.872 

*66 

Flax and Hemp. 

7,270 

•37 

.Cairaway, &C. .. . 

5,814 

*30 

Grazxkg IiAjme, &c. 


100*00 

Grass pastures. 

1,408,322 

57*01 

natural meadows .« .. 

433,635 

17-53 

Irrigated , , 

308,3'85 

13*46 

Pallows .. ~ . 

324,051 

13*10 

100*00 


The average yield of the principal tillage crops is thus 
given— 
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Wheat .. .. 1,100,000 

Bye .. .. 3,400,000 

!^rley .. .. 6,000,000 

Oats .. .. 7,700,000 

Buckwheat .. 25,000 

Pulse .. .. 600,000 

Mised seeds .. 300,000 

The gross produce of the cultivated land is appropriated as 
follows:— 
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Bmne. 

Over one year old. 

Under one year old.. .. .. 


62,181) 
238,747 f 


300,928 


Annual Kve stock produce (1860):— 

Foals '. 20,005 

Calves . 521,670 

liambs. 739,675 

Pigs . 289,849 


This would give an average of the several descriptions of stock 
per 1000 of the population of— 


Horses . 203 or 468 per square mile* 

Cattle .. .. .. 699 „ 1612 „ 

Sheep . 1094 „ 2524 

Swine . 188 „ 433 „ 


The average annual butter produce is estimated at 50,000,000 
to 51,000,000 lbs. 

After providing for the requirements of the population, there 
remained (1865) the following surplus stock and animal produce 
for exportation:— 


Horses 

Cattle 

Calves 

Sheep 

Swine 

Dead meat 

Bacon 

Butter .. 

Wool 


Skins 

Bones 


3501 
38,934 
639 ' 

- 29,851 
39,058 

1,440,345 Ihs. 
9,932,312 „ 
41A45 l»rrels. 
2,900,307 lbs. 
5,385,230 „ 
4,557,459 „ 


The climate of Denmark appears to be not very different frcmi 
our own. From the returns which have been famished to me 
by the Meteorological Committee of the High Agricultural 
School, it appears that the mean monthly temperature recorded 
at Copenhagen for the past 72 years has been— 


Vahr.* 


January . 29*75® | July , 

Fehruaiy .30*61® | August 


March. 33*62® 

April. 42-99® 

May ..51*75® 

June. .. .. 59*81® 


September 

October 

November 

December 


Th6 mean Winter (December, January, and February) temp. 
„ Spring (Match, Ajaii, and May) 

Summer (June, July, August) 

„ Autumn (September, October, November) 


Falur. 

61* 7® 
62*31® 
56*28® 
46- 6® 
39*02® 
33-65® 


was 31*46® 
‘ 42*46® 
62*00® 
46*64® 


* In Denmark E^umuris thennometer is used. The degree of Reaumur is 
equal to 2*25® of Fahrenheit, or as 4 is to 9. 
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The rainfall which has been recorded at the same place for 
44 years gives the following mean monthly quantities for that 
period:— 



Inches.* 

January .. 

.1*71 

February.. 

.1* 5 

March 


April 

May 

. 1*45 

.1*48 

June 

.. .2*10 


Inches. 


July . 2*28 

August.2*4:6 

September .2*16 

October.2*16 

ITovember . 2*00 

December .1*67 


The mean amount of rain falling—* 

Duimg tbe winter quarter has been ... 4* 9 inches. 

» spring „ a, - 4*47 ^ 

„ summer „ a, ‘ .. 6*85 „ 

„ autumn „ „ .. 7*15 „ 

The mean mimber of days on which either rain or snow, hail, 
h^siallmi in each month,^ recorded for a period of 32 years, 
wm.^7, otcnctoir^ as ^Uows z — 


January 



15 of whi<h snow fell 

on7 3aSB. 

Febuary , 



12 


^ t m 

March .. 



IS 

79 

6 , 

April •• 



11 


my .. 



11 



June .♦ 



12 



July .. 



14 



August.. 



14 



September 



IS 



October 



15 



STovember 



14 

9 » 

1 » 

December 



13 

99 

4 


The mean number of days on which wet fell in ihe 


Winter quarter was 

40 of which snow fell on 17 

Spring „ 

.* So 

99 

6 

Summer 

.. 40 


0 

Autumn „ 

.. 42 

99 

1 


157 


24 


The prevailing winds for the four seasons and for the year, 
^^Iculated from observations taken three times daily at Land- 
boheisholm, 50^^ 41' N. latitude, 0° 2' longitude W. of Coj«n- 
hagen (average of three years), are represented by the following 
diagrams:— 


* The Danidi mch is equal to 1*0298 inch (English). 
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Average for the Year. 



This brief and condensed sketch, though very imperfect, 
will, I hope, serve to convey a pretty good general idea of the 
agricultural character and capabilities of the country. 

The Ezhibition comprised five distinct departments, which 
were located in as many different places, though all were within 
an easy distance of each other, 

1. Machines, Implements^ and Tools. 

2. Butter and Cheese. 

3. Seeds—^Agricultural and Forest 

4. Fish, and Fishing appliances. 

5. Livestock. 

The four first departments were open during the whole period of 
the meeting, from the 24th to the 29th June inclusive. The last 
was only exhibited on the 28th, the stock being removed the 
next day. 

The prizes and honorary awards were on a very liberal scale. 
In the Machine and Implement” department medals were 
given in silver and bronze. In the Dairy Produce” depart¬ 
ment medals were given for large dairies’ butter, and for small 
dairies’ butter (under twenty cows), and for whole milk and 
skimmed milk cheeses, besides money prizes of 25, 15, and 
10 r.d. each. In the third department, medals were given. In 
the Fishery, &c,,” department, silver and bronze medals were 
given for preserving fish—for preparing fish for food—and for 
tackle and appliances for catching fish. In the “Live Stock” 
department^ money prizes were awarded to a large amount in 
the following proportions;— 

For the Horse classes in all 2,800 rigs-dalers. 

Cattle „ 2,845 

Sheep „ 355 

Swine „ 160 

Fat Stock „ 1,000^ 

Or a total of,. ; 7,160 egtnal to 796?. staling. 
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MA.0H1NES iMPLEMSaStrS. 

The various objects comprised in this department were divided 
into sixteen different classes; and there were 182 exhibitors. 
Several of our own firms were creditably represented, though 
iheir contributions were not on the same scale as at the Vienna 
meeting, probably because the limited nature of any possible 
demand for their manufactures in Denmark more than counter¬ 
balanced the greater facilities of transport to Aarhuus. 

Experimental trials in the field were conducted during the 
week preceding the Exhibition, under the personal superintend¬ 
ence of Pro£ Jorgensen, of Copenhagen (to whom I am greatly 
indebted for the facilities and information he afforded me during 
my visit), and a special jury; and opportunities were afferded 
each morning of the Exhibition of seeing some of the principal 
machines, such as reapers, &c., in operation, close to &e show 
ground. These appeared to attract attention and give general 
satisfaction. 

The following prizes were awarded to the English exhi¬ 
bitors :— 

Silver Medals—Clayton and Shutdeworth, for steam-engine 
and compound threshing-machines with straw elevator; Hornsby 
and Sons, for steam-engine ^ and threshing-machine, and Ibr 
reaping-machine; John Baker, for com dressing-machine;; J. 
and F. Howard, for ploughs and harrows; Spear and Jackson, 
for hand implements. 

Bronze Medals—^to W. S. Undmhill, for tundpHsowing machine; 
B. and B. Hunt, for horse-hoes. . 

The Butter and Cheese” department was, as might be ex¬ 
pected, upon a much larger scale than we are accustomed to at 
ordinary agricultural meetings. Both the larger and the smaller 
class of dairies were well represented; imd the samples of their 
respective produce, in butter and in cheese, were so numerous as 
not only to occupy much time, but to give the judges consider¬ 
able difficulty in making their awards. 

In the third department, Agricultural and Forest Seeds,” 
the samples Exhibited were too limited in quantity to admit of 
any fidr comparisons or judgment of what their quality would 
he in bulk. They were generally very neatly and creditably 
arranged, but on a scale more suitable for a museum collection 
than a great agricultural exhibltiaQ. 

The “Fish and Fishing appliances” exhibited were also of a 
very meagre description; certainly not equal to what a seagirt 
country like Denmark was capable of furnishing. This branch 
of our food-producing industries appears to have been lately 
exciting more attention in different countries than it formerly 
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did; but certainly not more than it deserves. In countries like 
Denmark and our own, with such an extent of coast line, the sea 
offers a field for occupation where the harvest is of a permanent 
and well-nigh illimitable character—^where no seed or seed-time 
has to be considered, and where the crop is always ready to be 
gathered in when the elements permit the tillers to leave their, 
homes. 

In Holland, in France, in Norway, and in Sweden, special 
exhibitions for illustrating and developing the fishing resources 
of the respective countries have already been held. At the 
recent meeting at Vienna it formed an interesting department, 
and announcements have been made public of an exhibition to 
be again held in Holland in the coming summer of 1867, for 
the same object. 

Would it not be well for us to follow the example thus set ns 
fay ccmntries whose zmtural fishing facilities are not greater, and 
whose food pressure is certainly not so great as our own. 

The *.^Liye Stockwere, as usual, Ae great object of attrac-^ 
thm. on the single day set apart for. their exhiMticm. 

Another circumstance tended no doubt to swett the numbers 
that attended the meeting on that day—tlm pmsenee of tihe 
King, accompanied by the Crown Prince, fibie Casarowkih, and 
the Grand Duke Alexis of Russia. Each department was visited 
in detail, and the greatest interest was manifested by his Majesty 
in everything that tended to illustrate the present or to improve 
the future condidou of the agriculture of the country. 

The *^Live Stockwas arranged in four divisions—^horses, 
homed cattle, sheep, and swine—and these again were sub¬ 
divided into different classes. 

The several ** Horse ” classes were very well represented, and 
contained some very well-shaped useful animals, whether for 
road or purely agricultural work. Those selected by the judges 
as worthy of a prize had to substantiate their claims to it by per¬ 
forming in harness, in a satisfactory manner, a given distance, 
with a certain weight of draught in a certain time. The horses 
were thus seen in action at the work for which they were stated 
to be suitable, and their qualities, good or bad, were thus brought 
out more prominently and more fairly than would be done by 
the ordinary mode of judging. 

The Jutland horse is generally a well - bred, good-shaped 
animal, from 15 to 16 hands high, rather heavy and sluggish in 
appearance, and suitable for road as well as field work. The 
prevailing colours were bays and browns. Some years ago some 
English thoroughbred stallions were imported for improving 
their breed; and m<>re recently, Cleveland blood has been 
resorted to for die j^me purpose, but in neither case were the 
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results so satisfectory as was expected. They have no doubt, 
however, done some good, as many of the homes exhibited 
possessed many points of resemblance to the Yorkshire breed. 
There were 364 horses on the ground; they were generally in 
good condition, and well groom^. 

In the “Cattle” classes prominence was duly given to the 
breeds best suited for dairy purposes, of which several excellent 
specimens were exhibited both of the native Jutland and the 
Siesvig breeds. The Jutland dairy breed is of small size, 

, generally black or white, or of a dun colour, with coarse heads 
and muzzles—^not at all prepossessing in appearance, but pre^ 
senting great opportunities for improvement by judicious selec¬ 
tion in breeding, or by crossing with other suitable breeds. The 
Angel (Siesvig) breed is darkish red in colour, small in size^ but 
well shaped, with fine symmetrical heads and necks, good 
quarters, and all the characteristics of good milkers. The class 
for collective specimens of the particular breed afforded a good 
opportunity of forming a satisfactory judgment of the stock of 
the exhibitor, as the hull, cows, and their produce, were plac^ 
together in each lot. 

There does not appear to have been at any time much infusion 
of foreign blood into the native breeds of the country, neither did 
the stock exhibited indicate that careful selection in Ineedii^ 
which we consider so important at home. In the mixed-breeds 
classes there were a few crosses with the Alderney and Ayrshire 
blood, but no pure specimens of dither were shown. 

A litde more tolheprepamtionof the stock genersdlj 

for' exhibition, expecially as regards cleanliness, would have 
materially imjnov^ their appearance. Many were too low in 
condition for even ordinazy purpo^^. The same ob$ervati<H[i$ 
which I v^tured to make with reference to the stock exhibited 
at Vienna are even more applicable here,* 

* Barely oat of oar own eoaa^ do we find the same amoani of care and 
attention bestowed on the preparation of stock for exhibition diat we are accas- 
tomed to at home. This dmerence of treatment has its advantages as well as its 
cUsadvantages. The animal is shown in its natsral every-day condition, with all 
its points, good or bad, fairly expos^ and its merits or defects open to an easy 
jodgment. It has not been forced by and»rich feeding to assume abnonnm 

proportions <»r an andae xnatoriiy, too the cost of its nataral pow^ bat 

stands as the honest representative oC wha^ ii^yofesses to be, and visibly jastifies 
the value that is placed upon it* At the time the anpreja^ced -raitor from 
England'mast, without attemptia^ tNiel^i €be esmggerated mode of preparation 
at home, observe the general wMeh stock of any sort undergoes 

when ^shibited without that due awsntieai to condition and deanliaess with 
which all stock properly cared for ought ahrays to be treated. These are indeed 
points which, though ifeqaentiy sadly ne^cte^ are as liable to affect the general 
health and v^ar of an animal, as is overKfeeding, though in different ways, and 
certainly claim attention from the owners of stock in the Austrian Empire."— 
Export on the Agnmlhtral Exhibition at Wenna, p. 32. 
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The dififerent classes were well represented, comprising no less 
than 438 entries in addition to the separate collective lots (19 in 
number) of bulls, cows, and ofiFspring. The cattle, as well as 
the horses, were all exhibited' in the open, tethered in rows 
according to their respective classes; fortunately the weather, 
though intensely hot, was most favourable for both men and 
beasts. 

The Sheep” classes contained nothing which calls for special 
notice. The old Danish breed is well-nigh displaced entirely 
by the introduction of the Merino or English breeds. In some 
cases crosses have been effected, but in none of the specimens 
exhibited were*the results to be compared wilhthe pure imported 
breeds. 

The class contained in ail 135 entries, inclusive of the fat 
stock, about 40 in number. 

The "‘‘Swine” classes were poorly represented. In all the 
specdmeus exhibited, English blood—^Yorkshire or Berkshire— 
gave the stamp of value to the resj^ctive pens. Indeed, neither 
the sheep nor swine class were quite equal to what might 
reasonably have been expected in a country so purely agricul¬ 
tural as Denmark— a, country too whiph has a lar^^ .anxrual 
surplus produce tQ dispose of, in which qmlity is, or ou^hl to 
be, always a matter of primary importance. 

Taken altogether, the Exhibition, though somewhat unequal 
in its departments, was a great success, and most creditable to a 
country so limited in its population as Denmark now is. The 
numb^ that visited it were far in excess of those at any prerious 
meeting, and must have contributed satisfactorily to the funds 
of the Royal Agricultural Society, under whose direct super¬ 
intendence it was held, and been e^ally gratifying to the 
excellent and indefatigable President, Count Holstein-Holstein- 
borg. 

The Royal Agricultural Society was established in 1769, and 
consists of three presidents, a council of 12 members, and about 
300 ordinary members, who each pay 10 rigs-dalers per annum. 
In addition to the subscription the society receives an annual 
subsidy from the Government of 1600 r.d. Its great meetings 
or exhibitions are held every third year, the locality being 
changed for each meeting. Besides this central society for the 
practical encouragement of agriculture, there exists an excellent 
school at Copenhagen for teaching those principles of the art, 
the application of which it is the function of the Royal Agri- 
cultu^ Society to develope and encourage. The Royal Veteri¬ 
nary and Agricultural High School (Kongelige Veterinair-og- 
Landbohoi^kole) was organised in its present form in 1857, and 
is intended to teach agriculture, ^tgricultural engineering^ vete- 
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rinary practice, forest and garden cultivation and management 
for each of which there are separate departments. The teaching 
staff consists of seven professors and ten docents or teachers, who 
are attended fay an average number of 250 students. 

The regular course of teaching comprises the following sub¬ 
jects, which are-thus arranged by the— 

Seven Fro/e^ofTsand Ten Foeents or Teachers, 

. , 2. Pathology. ^Mathematics. 

1. Anatomy. Botany. 

1. Hygiene. Zoology. 

1. Chemistry. Oeology. 

1. Agriciiitnre. Mineral<^. 

1. Surveying, &c. Forestry. 

Horticulture. 

Engineering, &c. 

Plan Drawing, &c. 

Yeterinary Jurisprudence. 

The duration of the school course of study varies in the differ¬ 
ent departments, viz.:— 

The Agricultural course lasts.2 years. 

„ Veterinary course lasts .. .. .. 4| „ 

„ Engineering and Surreyii^ course lasts .. „ 

„ Forestry course lasts .. .. 2| „ 

The classes are held continuously from August to May, when 
£saminations are held in each of the departments, and Certiff- 
catiBs of qualification H, 3, and 3 class) given to the success¬ 
ful candidates. The Government gives an annual subsidy of 
40,000 r.d (4500/.) to the In^titutiQn. ^ The cost to the student 
is limited to 12 r.d. per annum for the mitlre course of lectuies, 
with the addition of 10 r.d. per sessic^ with half the cost of the 
materials used by those who work in the laboratories^ These 
fees, however, do not go towards the sustentation of the school, 
but go to form a fund, which is placed; under the control of the 
Professors, for the purpose of defraying the expenses of the poorer 
class of students who would otherwise be unable to avail them¬ 
selves of the teaching of the Institution. 

One of the most importaHI and interesting features of the 
meeting, and which is, so &r losing |)ecnliar to the great meet¬ 
ings of. the Danish Agricdtead was the discussions 

which were held each moUiln^ week of the Exhibit 

tion. The questions appdnted fet/d^ussion were introduced 
fay members specially acquainted the subjects, and appeared, 
from the vigour of the discussai^ and the numbers present, to 
attract attention and give great satisfection. 

The following list of the questions for discussion at the Aar- 
VOL. m.—.s s. 2 o 
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huus Meeting will give some idea of the mental calibre and pro¬ 
clivities of the Danish agriculturists;— 

1. What new experience have we in respect to the proper 

treatment and manufacture of butter and cheese ? 

2. Considering the climatal advantages that may result from 

planting and irrigating on a large scale the moorlands of 
Jutland it is desirable to consider by what means these 
advantages can be most profitably secured. 

S. How are the working population of the rural districts 
housed; and by what means can their dwellings be 
enlarged and improved ? 

4. Would it be right to graze the land under woods,—^is it 
even advisable to do so ? 

Do we pay sufficient atteition to the cultivation of jfruit- 
bearing trees; what can we do to improve them? 

6* Consideration of the means to be adopted to meet the 
. firture demand for instruction m Rural Economy ’’ by ' 
smaller farmers,. 

, Ought we 3QOt to pay greater attention to the manufecture 

of meat,—^in what direction ought the prai^ce of feeding 
to be extended? ' ' ; 

8. Are our present means of trampcat of live siock to 

ports sufficient to satisfy the export requirements of the 
country ? 

9, Are there any good reasons for trying to obtsdn an altera¬ 

tion in the law of January 26,1863» as far as it excludes 
the older stallions from competition for the Government 
prizes at the local shows? 

10. What value ought to be attached to the trial of strength 

in judging the horses;—ought this test to be introduced 
at the local shows ? 

11. Has drainage answered our expectations, and has this mode 

of improvement efiected an alteration in the mode of 
utilising and treating the land? 

12. Can the present condition and produce of our agricultural 

land satisfy the claims incurred by our improvements in 
farming ? 

I venture to make but one comment upon this list, in reference 
to the great number and variety of subjects proposed for discus¬ 
sion, for which the time set apart was totally inadequate. 

The same practice of issuing admission tickets for the whole 
period of the Exhibition, and of a public distribution of the 
prizes, that I met with at the Vienna Exhibition, is followed at 
the'Danish Agricultural Meetings, and with the same benej&cial 
r^ults. u 

Not that tile ceremonial of the distribution of prizes at Aaihuus 
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could be compared, so far as pictorial effect went, with that at 
Vienna, The presence of Rojaltj^ and the varied and striking 
costumes of the different nationalities taJking part in the proceed¬ 
ings there, gave a colouring to the latter which probablj no other 
country could have produced. Here, however, the business of 
the day was conducted in a more simple and more serious 
manner. Although the nobles and larger proprietors were well 
represented, the great majority of the recipients were well-to-do 
yeomen farmers, as independent in their circumstances as in 
their characters, all wearing the same national dress of the 
plainest materials, all speaking the same language, and all joining 
heartily in praising their country and the Knag to whom they 
owed allegiance. 

The President of the meeting, Count Holstein-Holsteinboig, 
distributed the prizes, the,animals being paraded past the tribune 
in succession as the prizes were presented to the successful 
exhibitors;. 

Besides the regular discussions already alluded to, another 
practice exists at the meetings of the Danish Agricultural Society, 
which not only adds to their general interest, but also ten^ 
greatly to the ^neht of the visitors generally, and especially 
the smaller farmers. Excursions are arrang^ for visiting some 
of the leading farms and most improved estates in the &trict^ 
where they have an opportuni^ c£ examining’ and of seeing 
carried out in practice th^ advanced systems which have been 
recommended to them by the Society, perhaps discussed at 
the meeting kselC On this occastoo, wMle one large par^ 
proceeded inland by the railway, others went east and wes^—by . 
steamer or by road—to vMt the fine farming and dairy ei^ablish- 
ments of Mr. Saxtorth, at Vosnoesgaard, and of Mr. Dahl, the 
Amtmann of the district, at Moess^v, where, notwi&stoding 
their numbers, they were received with a most lavish hospitality, 
and conducted over eveiy department of the farms. In the 
evening, a visit from the King and the Russian Princes smd their 
suites to Moesskov, added not a little to the enjoyments of the place* 

The next great Meeting of the Society is to be held, I believe, 
at Copenhagen in 1869. As that will be the Centenary Com¬ 
memoration of the foundation of the Royal Agricultural Society, 
no exertions will be spared on the part of Denmark to ensure a 
successful meeting. If an invitation be then again given to 
foreign farmers to take part in the proceedings, it is to be hoped 
that ours will not be laggards in accepting it. The agricultuml 
conditions of the two countries seem to be to a great extent com¬ 
plementary of each other; the more we know of each other’s wants 
and requirements, the better able shall we be to supply them. 


2 o2 
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XVL —Rmiks of Experirmnts m the Potato Crop with rtference 
to the most profitable size of the sets; the injbience of thick arid 
thin phxrdiTig^ carried end in the pears 1864 and 1865 at 
Benthall, mar Brosehy. By Geoege Maw, F.S.A,, G.S., 
L.S., Member of tbe Royal Agricultural College. 

Pbize Essay. 

The striking evidence obtained from a few experiments made 
daring tike year 1864 with tbe object of ascertaining the sized 
potato-set most profitable to plant, induced me during the past 
year to carry out a more extensive series on a systematic 
scheme; a brief report upon which I beg to day before the 
Royal Agricultural Society of EnglandL 
The 129 trial plots, described in the accompanying tabular 
statement of general results (at pp« 564-569), were arranged with 
apodal reference to the following questions, which I propose to 
consideT under separate heads. 

^ Firdly* As to the influence of the size of ihe set on the 
economic results of the crop; whdher any increase, and to 
what extent, is obtained over and above ihe extra weight of tibe 
set, in the planting of large in lieu of small sets. 

Secondly, As to the i^uence on the crop of the distance at 
which the sets are planted; or the results of close and wide 
jdantiug of various sized potatoes. 

Untidy, As to the comparative results from planting similar 
weights of large and of sm«^ potatoes per acre. 

Fourthly, As to the relative advantages of cut and whole sets. 
Fifthly, As to the influence of thick and thin planting, and of 
the size of the set, on the proportion borne between the weights 
of the sets and the weight of the crop, and the rate of increase 
under various conditions. 

Sixthly, As to the relative productiveness of different varieties 
of potato. 

Much diversity of opinion seems to prevail on these points, 
which are of economical importance in relation to both the Farm 
and Garden cultivation of the crop. 

The selection of the potato-sets appears commonly to be more a 
matter of present expediency than prospective profit. The general 
course is to appropriate the largest for use, the very smallest for 
pig-feeding, the tubers of intermediate size being preserved for 
replanting; this method of assortment results in the use of sets 
of from two to three ounces in weight, and a set of less than two 
ounces' is as often planted as .one exceeding three or four 
ounces* 
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Oar primary qaestion is whether an increase in the size of 
the set will produce an excess above the extra weight of the sets 
planted; such extra weight going to increase the strength of the 
individual sets without increasing their number ? 

The unequivocal results in favour of large sets, obtained from 
my experiments carried out in 1864, and recorded in the * Gar¬ 
dener’s Chronicle,’ as well as from those which form the subject 
of this report, induce me to describe carefully the conditions 
under which the experiments were conducted. 

Every precaution was taken to insure the most perfect uni¬ 
formity in the conditions under which the various experiments 
were made. The manure was separately weighed out, and 
distributed on each 20 superficial feet of ground. The distance 
—2 feet—^between die rows was the same throughout the trial 
ground; and to counteract the infiuence of any slight variations 
in Ihe character of the soil, the particular experiments that 
would be brought into immediate comparison were placed as 
nearly as possible in juxtaposition. External rows were rejected 
for the experiments, and planted with part of the ordinaxy crc^; 
and every individual set was separately weighed and selected to 
the specified size, and planted to measure, at precise distances. 

Notwithstanding these precautions, there was a wi^t of cor¬ 
respondence in many of the individusd results, which I would 
notice as a warning against depending on the evidence of siogle 
experiments: for inst^ce^ in> plots planted under precisely the 
same c<mditi<ms, and with no ap|^nt diSereime in tl^e appear^ 
ance of the crops,, the produce varied to the extent of severm tons 
per acre* Similar inequalities, apparently unaccountaMe, will 
be found in all agricultural crops, aud in die conduct of experi¬ 
ments every care should be taken that they are fully recognised 
in the catenation of results. 

Under the head of ^Accidental Variations of Besult^’ at Ihe 
end of the report, I shall consider this subject more in detail, 
and endeavour to show the exitent to which these adventitioas 
irregularities a&ct the general tenor of the expeiim^ts. 

It remains now to consider separately the various points to 
which the experiments relate. 

It will be found that 1 have in no case relied on isolated 
results, hut drawn the conclusions from the general bearing of 
the series. Throughout the report the term Gross Crop” will 
apply to the whole weight of potatoes produced per ajcre, and 

Net Crop ” to the b^ance of produce after deducting the 
weight of the sets from which it was grown. 

Firstly, The iT^ixmce of the size (f the set m the economic results 

of the crop; or lohether any increase^ and to what extent^ is 
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dbtaimd over and above the increased weight of the set in the 

plaTding of large in the lien of small sets. 

Several separate series of experiments may be cited in evi¬ 
dence of the influence of the weight of the set on the produce of 
the crop. An average of from ten to thirteen experiments with 
different varieties, planted one foot apart in the rows, gave the 
following results;— 

. Gross Betwms per Acre, 

toms. cwts. qrs. lbs. ozs. 

Average of 13 varieties, 1 oz. sets ... 10 19 3 17 or 17’66 per set. 

„ 13 „ 2oz.sets .. 12 15 2 14 or 21*03 „ 

„ 12 „ 4 oz. sets. .. 15 17 2 15^ or 25*39 ' „ 

„ 9 „ 6oz. sets .. 20 6 1 0 or 33*44 ^ 

^ 6 „ SoaLsets - 23 8 1 14 or38*67 „ 

^Aiter deducting the weight of the sets, the net balances of 
produce pCT acre will stand as follows:— 

, 1 tens; cwta. qrs, Xbs. ozs. 

^ Average of 13 varieties, 1 OZ. sets . . 9 17 3 0 or 16*65 per set. 

13 „ 2oz.sets .. 11 11 1 71 <w 19*03 „ 

„ 12 ^ 4oz. ...c 13. 9 0 24 Of 21*39 . .v 

„ 9 „ 6oz.sets 16 13 1 ,161 or 27*44 . „ 

„ 6 „ 8oz. sets .. 18 11 0 16, or30'6t ^ 

The following are the amounts of net profit per acre for each 
09V in the. increase in the weight of the sets, from 1 oz, up to 
8/028. (each ozv in the weight of the set occupying 2 square feet, 
hdai® ^nivalent to 12 cwts. lbs. per acre) of seed:— 


ions. GWiB. qis. jkib. 

lVomlto2o2s. .. .. .. .. .. .. 1 13 2 74 

„ 2 to 4 ozs., for each extra oz. 0 18 3 14 

„ 4 to 6 ozs. „ 1 12 0 21 

„ ' 6 to 8 ozs. ,, 0 18 3 14 


The average of a number of experiments with different varie¬ 
ties jdanted 9 inches apart in the rows, gave very similar results 
as follows:— 

Gross Returns per Acre, 

-terns., cwts. qiB. lbs. Qza.r 

Average of 11 varieties, 1 oz. sets .. 10 12 0 23 .qe 14*21 per set. ^ 

„ 12 „ 2oz. sets, .. 15 2 2 11 or 18*45 „ 

„ 6 „ 4 oz. sets .. 17 17 3 12 or 21*99 „ 


After deducting the weight of the. sets,^ the net balances of 
produce per acre stand thus:— 




Aveeage of li varieties, 1 oz. sets 

12 „ 2 oz. sets '.. 

6 „ 4oz.sets, .. 

varieties 



tozia. evTts. qra lbs. ozs.. 

9 16 0 0 or 13*21 pk* set- 

13 10 0 21 ot 16*45 „ 

14 13 0 4 or 17:99 » 
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infeiTalis of 6 inches in the row, also exhibited similar advan¬ 
tages in £a.yoiir of the larger sets, viz. 

Chross Betwms per Acre. 

tons. ewts. qts. lbs. ozs. ' 

Average of 11 varieties, 1 oz. sets .. 13 4 1 20 or 10*65 per set. 

n 10 „ 2 OZ. sets 15 19 0 12 or 13*15 „ 

n 3 „ 4 oz. sets .. 22 0 2 3 or 18*11 „ 

After deducting the weight of the sets the net balances of 
produce per acre stand thus :— 

tons. eiTts. ors. lbs. ozs. 

Average of 11 varieties, 1 oz. sets .. 12 0 0 13^ or 9*85 per set, 

„ 10 „ 2 oz. sets .. 13 10 1 27 or 11*15 „ 

„ 3 „ 4 oz. sets ..17 3 1 5 or 14*11 „ 

Every step in each of these three series of experiments gives, 
without an exception, unequivocal evidence that each increase in 
tite weight of the set produces more than a corresponding 
increase in the weight of the crop. The following statement 
will, however, shew that the advantage in the employment of 
large sets is much less striking in the early than in the late 
varieties; out of the examples before given the produce of the 
early varieties, planted one foot apart in the row, exhibit the 
following result:— 

. Gzoss(>d|>t. ' Xet. 

tons. cwts. qts. lbs. tons. cvt& qia. lbs. 

Aveci^ of 7 early varieties, X QZ. ,sets 9 3 3 26 8 II 3 df 

7 „ 2oz.sefe 10 14 2 17 ,9 10 110^ 

. 6 „ 4oz.sets 13 19 0 7i 11 10 122^ 

^ , 6* 6oz. 16, ,6 0 .22 11 13 1 24 

„ 2 ,, 8oz.sets 7 17 0 21 2 19 8 23 

Aldiough there is throughout an increase over and above, ^ 
extra weight of the,sets, the advance between the larger siaes is 
not very marked, and is much b^w that wherein t!m early and 
late sets are averaged together* There is even a idling off in 
the produce of the .8 oz. sets, in comparison with those weighing 
j3 ozs.; but this is partly &om accidental eircumstazices,; the 
8 oz. sets being much sprouted before planting, indeed all the 
larger sets of the early varieties were much more advanced, iten 
those of smallm: size. After sepaiati!^ the early sorte from the 
general average results of early and late, given at 

ayex^ p^uce of the late varie&s, talma aepuskeiyj w 
stand as fcdlows:— 

Gnss. . * ^ Keb.. 

tons. cwtB. tnsL lbs. tons, omrta. exs. IbK 

6 late varieties 12 0 0 1& 11 7 Tm 

s, 6 . „ 2aa.sds 15 .8 1 19 18 19 O IS 

„ 6 „ 4oz,aetB X7 16 0 24 15 7 2 11 

' „ 3 „ 6 ds. sets 80 6 2 11 26 13 2 1? 

„ 4 „ 8 oz. sets 81 S 3 24 28 6 S- Sfi- 
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Secondlym As to the influence on the crop of ike distance at which 
the sets are planted; or the results of close and wide planting of 
various sized sets. 

To establish this point, I shall compare, separately^ each series 
of experiments on potatoes of the same weighty planted at different 
distances:— 

Averages of 1 oz. Sets. 

Gross. Xet. 

tons. cwts. qis. U)6. ions, cvrts. qrs. lbs. 

13 Tarieties, planted 1 foot apart ..10 9 3 17 9 17 3 0 

11 „ 9 inches apart 10 12 0 23 9 16 0 0 

11 „ 6 inches apart 13 4 1 20 12 0 0 13 

Averages of 2 oz. Sets. 

Gross. Net 

tons, ctrts. qrs. lbs. tcms, cwts. qxBi lbs. 

13 Tid^jeSjj^miedl foot apart12 15 2 4 11 11 1 7 

12 „ eindbaaport 15 15 2 11 13 10 0 21 

10 » SiodieaKpart 15 10 0 12 13 10 1 27 

Mvtragea of ioz. Sets. 

Grass. Net 

toosri drts. qra. lbs. Um, cwts. iffs. lbs. 

12 varieties, planted 1 foot Impart 15.17 2 15i 13 9.0 2i 

6 „ 9 inches apart 17. 17 3 12 14,13 0 4 

^3 „ 6 inches apart 22 0 2 3 17 3 1 '^5" 

Averages of 4 oz, Sdts (simdar varieties). 

Grass. Net 

tons. cwts. qis. lbs. tons. cwts. qis. lbs; 

3 varieties, planted 1 foot apart 15 8 3 24 13 0 1 II 

3 „ 9 inches apart 15 19 2 14 12 14 3 6 

3 „ 6 inches apart 22 0 2 3 17 3 1 5 

These comparisons all shew an advantage in planting the 
smaller sets at intervals closer than 12 inches in the rows; but 
the resnlta are not very decided^ and in one or two cases the 
gam in the gn» crop does not make up for the extra weight of 
dbe seta planted. 

The following comparisons refer to the eflfect of planting the 
sets more than a foot apart in the rows. 

Three expexinxents averaged together, viz. — 

8 oz. “Flukes,” 6 oz. “Flukes,” and 4o2. “Late Red,” gave 
a gross crop of 23 tons 16 cwts. 1 qr. 8 lbs., and a net average 
of 20 tons 8 cwts. 1 qr, 17 lbs. The same sizes and varieties, 
planted at intervals in the rows of 1 foot 3 inches, produced a 
gross crop of 18 tons 13 cwts. 1 qr, 2 lbs,, and a net crop of 
15 tons 14 cwts, 3 qrs. 20 lbs.—a falling off of 4 tons 8 cwts. 
1 qr. 25 lbs. per acre. Indeed the produce of each set was^ as 
nearly as possible, the same, whether planted a foot apart or 
IS ixtches, so that the additional distance was so much loss to 
riie crop. The aTerage produce of 6 oz. and 8 oz. Flukes shews 
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a similar falling off when planted more than a foot apart in 
the rows:— 


Flukes, at 1 foot^ the net average produce was .. 
Flukes, at 1 foot 3 inches „ 

Flukes, at 1 foot 6 inches „ 


ions, ewis, lbs. 

17 10 1 25 per acre. 
15 8 2 „ 

12 16 0 5 „ 

This diminution of the crop, through reducing the number of 
the sets per acre, is remarkably miiform, and as nearly as 
possible proportionate to the distance at which the sets are planted. 

The general tenor of these experiments points to an interval 
of 10 or 12 inches in the rows, as being the most profitable 
distance at which to plant large fall-sized potatoes, of from 4 to 
8 ozs. in weight. A moderate increase in the net-cxop may be 
expected from still further diminishing the distance when the 
sets are below 4 ozs. in weight; but this point will be again 
referred to in considering 

Tfte comparative results obtained from planting equal 
weights of large and small Potatoes respectively. 

In the previous series of comparisons (1) the advanta^ of 
lai^e over pmall sets, placed at similar distances, was very striking, 
large sets producing a much greater crop thaia an equal nam* 
her of small sets on the same area, and the crop bearing a, veiy: 
regular proportion to ihe weight of ihe. individual sets. We have 
now to ascertain whether diminishing the distance and 
increasing the number of smSf sets an equivalent can be obtained 
for the increased individual productiveness of larger sets. 

1 ton 4 cw^ 1 qt. 6 lbs. of per acre^ planted as-^ 

, IWAbtr- „ 

tnas 

2 oz. sets, X foot apart, gave, cm a number of expen-1 

ments, a net averse pmuoe of.. .. .. f 


Balance in &.voui of small sets at dose intervals of.. 0 8 3 S 


a number of experiments, planted— 


As 4 oz. sets, 1 foot apart, produced a net return of 


Balance in favour of small setsat dose intervals of.. 
4 tons 17 cwts. 26 lbs. planted— 


tons. cwts. UTB. 


11 

11 1 

7 

12 

0 0 

13 

0 

8 3 

6 

acre, averaging 


Ber Afire, 


Urns. cwts. ors. 

lbs. 

13 

9 0 

2i 

13 

10 1 

27 

0 

1 1 



Per Acre* 

tons. cwts. qts. 

lbs. 

18 

11 0 

16 

17 

3 1 

5 


Balance in favour of large sets at wide intervals of .. 1 7 3 11 
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3 foss 4 cwt& S qrs. 8 Ihs. wexgkt of Flulce sets per acre» 
planted— 

Per Acig. 

tons. cwt& €pB, lbs. 

As 8 oz. sets, 1 foot 6 incihes apart, produced a net) 30 3 0 9 

return of .,.. - 5 

As 4 oz. sets, 9 inches apart.13 4 2 6 


Balance in faTOur of small sets at close internals of.. 1 1 1 25 

These balances are so small, that they can scarcely be relied 
on as indicating any decided advantage in either direction; but 
the nearly equal results of the experiments point conclusively to 
the feet of ‘he very regular ratio home between the weights 
of tibe crop and the weights per acre of the sets, a ton 
of sets, whedrer planted as large or small potatoes, producing 
the- same wei^t of crop per acre. It must, however, be 
oh^rved iha^ pmatkally^ the principle is only of limited 
smplicado^ ^ Taking X foot as the .maximum, and 6 inches as 
tW minimiixn distance between dm sets in the rows, it will he 
easily understood that a weight of small sets, say of 1 or 2 o^., 
equivalent to large sets of 6 or 6 mfe., cesdd not he got into the 
ground, therefore the general pxhgCip^, that the variety as 
the weight of the sets, weight for we^hfl, Is sot prskrti^sdly appli^ 
cable where the sets differ in wei|^ beyoxid me pEoportitm 
1 to 2. Small sets, therefore, dT 1 to 3 ozs., can, under no 
anangemfimt, produce as much per acre as sets of from 4 to 


PauT&^ Jisia the relaiive advantages cut and whole vets. 

A ooBiparison may be instituted between the average results 
of five experim^ts with sets formed by dividing large potatoes, 
and five expeximeoits with whole potatoes, weiglrag die same as 
the cut half sets.. 

Cut Potatoes, 

Net Baterwffi. 

_ tons. CTrts. qrs. lbs. 

Flubeflv 4 OSS.,cut out of 8 ca. potatoes 1 foot apart,) o a 00 
prodtECed . *iO-d 

Flukes, 4 OZS., cut out of 8 oz. potatoes, 9 mches apart,) - 14 . ± 

produced .. .| lu 4 

Flukes, 2 ozs., cut out of 4 oz. potatoes, 1 foot apart,# 4 . n ot 

produced . .. 5 ^ 4 u 

ilukcs, 2 OZ&, cut out of 4 oz. potatoes, 9 inches apart,) 31101 19 

Flukes, 2 ozs., cut out of 4 oz. potatoes, 6 in^es apart,) q c o 1 
produced . „ *. > 0 , 0 ^ x 

Id&eBed, 2 ozs,,, cut out of 4 oz. potatoes, 1 foot apart, ^ 

.. „ „ „ „ .'I 

- A®Kgate«aiidx acres of ^ .. -. 80 4 0 ^ 5 

AfBHige per acts.. .. .13 7 1 10 
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Net Balffiicesi 
fama. cvrtS. <JTS. lb& 

Fltikes, 4: oz. sets, 1 foot apart, prodticed . 13 8 3 23 

Flukes, 4 oz. 9 inclies apirt, produced *. .. .. 13 4 2 6 

Flukes, 2 oz. sets, 1 foot apart, produced .. .. .. 7 6 0 27 

Flukes, 2 oz. sets, 9 inches apart, produced. 5 12 3 17 

Flukes, 2 oz. sets, 6 inches apart, produced. 7 10 2 23 

Late 2 oz. sets, 1 foot apart, produced. 30 15 2 26i 


Aggre^te on six acres of .. .. 77 13 0 101 


Average per acre .. .12 18 3 11 


lowing an average balance in favour of tbe cut sets over an 
equa.1 weight per acre of whole sets of about 8^ cwts^ -per 
acre. 

In another instance 

tons, cvrts. qrs. lbs. 

Flnk^ 3 OZ. sets, cut out of 6 oz. sets, 9 inches apart, gave 14 8 1 23 
And Flukes, 6 oz., uncut, planted 1 foot 6 inches apart 13 9 0 1 


Showing a net balance in favour of the cut sets of .. 0 19 1 22 


Both these comparative series indicate a slight suivantage in 
favour of the cut sets; but since the individual experiments do 
not all point in the same direction, the result i£ the "series 
cannot 1^ looked uj^ as at aU decisive; but it zatF^ tends to 
the conclusion previ^lj im^cafe^ that the we^M per aere of 
the sets planted has xnos^e ^ do; vriiK the prepuce of the crop 
than any other circumstan^.. 

As io the influence oftfddk and planting^ and of the 
size of the sd m the prop&rtim horne between the %iDeight of the 
sets md thmr individ^ producey and the rate qfinerease mder 
various emditiims, ^ 


This subject presents iisdLf under yet another aspect which 
interests the physiologist ralher than the former, viz., the propor¬ 
tion borne between the weig)it of the sets and the weight of the 
crop^ or, in other words, the rate of increase. This rate, as was 
to be expected, is larger as the sets are smaller and as the 
dii^anon^is gxeater^ up to 1 foot apazt^ beyond which impanel no 
perceptible change takes place* 

On 4he general average of these experiments— 

The 1 oz. sets increased .. - ,.14^24 feld 

The2oz. „ - •• - 3“77 ^ 

The4oz. „ •. .. .. -- 5*87 ^ 

The6oz. „ .. .. . 5*81 „ 

TheSoz. „ , .. .. .. .. 4'83' „ 


At 1 foot interval, the 1 oz., 2 oz,, and 4 oz. sets increased 
At 9 inches „ » 

At 6 inches „ „ » 


I1-50 fold 
9-M 
7*73 


w 


» 


»» 

n 
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EcperimenU on the Potato-Crop* 

The rate of progressioa was foond to be very regular, both in 
individual experiments, and in average results, 

Sixtlili/. As to the relative productiveness of different varieties 
of the Potato^ 

To avoid undue complication; the varieties employed in these 
experiments have been rather limited, and the question of their 
relative productiveness has only been a matter of secondary im¬ 
portance. As, however, several of the varieties are very generally 
cultivated, it may be well briefly to state the results. 

The average produce of I oz., 2 oz., and 4 oz. sets planted 
1 foot apart in the rows was as follows on ihe gross crop per 


acre:— 

tons. cwfs. qrs. lbs. 

Late Bed .. .. 27 10 3 8^ 

Soeacei's King flukes . 19 13 2 17 

Second^s Kidu^ .. .. 16 0 3 12 

Lalzitiee’s Seedlirg .. •• ..15 8 1 25 

Qnei^ oC Flukes .. .. 15 3 0 7 

jeiouiuhall ..,14 2 1 23 

^‘Vite-lots’’(French Kidney) . 13 6 3 19 

Flukes .. .. 10 0 1 19 

Early Handsworih .. .. 6 18 1 23 

Early Proliflc ^dney ». ... 4 14 1 18 


The average produce of four series of experiments, viz., 1 oz. 
and 2 oz. planted at 9 inch intervals, and 1 oz. and 2 oz. at 
S inch intervals, stand in the following order:— 

ions. cwts.qi8. lbs. 


LiteBed. 27 9 1 m 

SpenceFs King of Flukes . 24 4 2 24 

XHuntree’s Seedling .. .15 13 0 0 

Ftemwhftll . 14 18 3 20 

Queen of Flukes .. .. 14 15 3 114 

^cond’s Kidney . 14 9 3 3 

Lapstones.. .. .. ..11 4 3 5 

Early Handsworth. ...... 7 14 2 17 

Flukes . 7 6 0 3 

Lemon Bjdney .. .. .. .... 7 4 1 20 

Early Prolific*Kidney .* 6 12 2 18 


The crops produced from 6 oz. sets planted 1 foot apart, stand 
in the following order of productiyeness:— 


Late Bed. 

Spencer’s King of Flukes 

Second’s Kidney . 

Daintree’s Seedling. 

Flukes . .. 

Early Handsworth .. 

** Yite-lots” (FreiKih Kidney), 
Lapstones ... .. .. .. 

Early Prolific Kidney .. .. 


ions. cwis. qrs. lbs. 

37 18 a 0 
so 19 3 12 
26 8 -2 22 
25 16 2 . 5 
22 1 0 21 
IS 16 2 0 

13 ,'8 

n 

7 0 3 17 
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Of “The Queen of Flukes ” and “Flour-ball,” there were no 
experiments with 6 oz, sets. 

The relative productiveness of the several varieties grown 
from 8 02 . sets, planted at intervals of 12 inches, stand thus:— 

ions. cwts. qrs. lls. 

IiateEed.38 19 2 25 

Spencei^s King of Flukes ... ... .. ... 34 0 2 14 

Queen of Flukes . 30 5 2 9 

Flukes . ... 21 9 3 19 

Lapstones .. .. 4 17 0 26 

Eaiiy Prolific Kidney . .. -3 15 1 11 

The above four series of comparisons are tolerably uniform, 
as expressing the relative productiveness of the varieties they 
include. The actual order of precedence of some of the indi¬ 
vidual varieties, that do not differ much in their produce, varies 
a little; but the relative positions are in general uniform; the 
late red in each set of experiments produced the heaviest crop; 
and the Early Prolific Kidney appears in every case at the 
bottom of the list 

Of the three varieties of Fluke, the greater productiveness oi 
both Spencer’s King and the Queen of Flukes, than that of the 
ordinary variety, is very noticeable; Spencer’s King especially, 
throughout the series, producing from half as much more, to 
twice as much as the Common Fluke, not only in the general 
averages, but in all the individttal experiments. 

Setjenthlp, Acddeni^ varuUi^ 

It has been necessary, inirawlhg our conclusions, to altogether 
avoid relying on the results of isolated experiments. Whatever 
precautions may be taken to ensu^ uniformity in the conditropis 
under which agricuitural experiments are conducted, unaccountable 
anomalies in the result will be found to occur; variations which 
afhct all agricultural crops, and which should be fully rect^poised 
and guarded against when inferences are drawn from expenments. 

The only way to remove such sources of error is to throw 
together the average results of a number of independent experi¬ 
ments, so that the irregularities tending in either direction may 
neutralise each other. I would cite, by way of illustration,, the 
individual trials making up the average results given under the 
first head. 

At page 554 it was stated that the average balance on 13 ex¬ 
periments, in favour of 2 oz. over 1 oz. sets, was 1 ton 13 cwt 
2 qrs. lbs. per acre; but if we come to details, it appears that, 
out of these 13 experiments, 5 show a result iif favour of the 
1 oz. sets, and 8 in favour of the 2 oz. This proportion, 8 to 5, 
taken by itself, is not very striking, and might be accidental; 
but when the sum of the weights of the gains in favour of ihe 
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JEapermaOs on the Pctato-Crop. 


larg^ sets is placed against tb£t in &Toar of the smaller sets, the 
proportion is increased to 25 to 5. 

Balances. 

tons. Claris, gis. lbs. 

The gains per acre on 8 experiments, in iavonr of 2 oz.| 97 g o 091 

sets over 1 oz- sets, is.j ^ 

Whilst the gain on 5 experiments, in favour of 1 oz.5 5 3 ^ 2 6i- 

sets, is hut *. — .. •• •. i. .. .. .. f 

Leaving a balance in favour of 2 oz. over 1 oz. of 21 16 1 16i 
or 1 ton 13 cwt 2 qrs. 7^ lbs. per acre. 

Even this result talcen singly might be merely accidental; but 
when the other steps in the same series show precisely similar 
tendencies, the general tenor must be accepted as confirming the 
indications giyen by the maj^ority of the individual ezperimez 2 |:s. 

In comparing tte produce of 2 oz. and 4 oz. sets, out of 12 
expmgi^ts, the net results of S are in &Tour of the 4 oz. sets^ 
4 m. Javonr of the 2 oa» 

ISTet Balances. 

ioaa cwts. qxs. lbs. 

jLniIthoseontlie4expeiimen^mi^vtiur(fthe2o&8ets 8 IS 2 11} 

^ .I|>, , .' 

Leaving a balance in favour of ile 4 oc. over 
2 oz. sets of .. ..U W 

or 1 ton 12 cwts. 0 q^rs. 11 lbs. per acre. 

In comparing the produce of 4 oz. and 6 oz. sets, out of 9 
expmin^t% 7 are in favour of the larger sets, and 2 of the 
siuallar. 

Xet Balances, 
tons, cvts. qsB. lbs. 

[so 0 2 loj 


The gains per acre on the 7 expedments, in favour of 

the 6 oz. sets, amounted to.. .. .. 

Those on the 2 experiments, in favour of the 4 oz. 
sets, to .. p. . .. 


12 12 2 101 


Leaving a balance in favour of the 6 02 . over the} » - 

4 oz. sers of.; .J ® ® ^ 

averaging 1 ton 13 cwts. 2 qrs. 19 lbs. per acre net. 

Advancing from 6 to 6 oz, sets, out of 5 experiments 2 are in 
favour of 8 oz., and 3 in favour of 6 oz. sets. 

jS^et Balances. 
t-o nS r cwts. qrs. lbs. 

The sum of the gains per acre on 2 experiments, in) 

favour of 8 oz. sets, amounted to . ’ 

And those on 3 experiments, in fe,vour of 6 oz. sets, 
amounted to* . .. ' 


7 13 3 
6 17 2 


22 

27 


Leaving a net balance in favour of 8 02 . over 6 oz.) ^ 
sets, of...j 


16 0 23 
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Ea^erimsi^s m PiMihCr^ . 

Of the whole series of 89 experiments, 25 were in fatour of 
large sets, and 14 showed^ an opposite tendency; but the pro¬ 
portion borne between these numbers does not fully represent 
the actual result which is more fairly stated by the weights of 
the balances on either side; for whilst the gains on the 25 (acres) 
experiments calculated per acre amounted to 94 inns 3 cwt* 1 qr. 

lbs. in fevour of large sets, the gain (14 acres) on the 14 experi¬ 
ments favourable to the smaller sets amounted to only ^ tons 
17cwt. 1 qr. 27J lbs., leaving (after setting the gains against the 
losses) an average net balance, on the 39 comparisons, of more than 
1 ton 10 cwt, in &vour of the larger sets on each advance, namely, 

' from 1 to 2 ozs., from 2 to 4 ozs., from 4 to 6 ozs., and from 6 to; 
8 ozs. I have b^n particular in noticing these exceptional irr^u- 
larities, and their general bearing on the tenor of the experiments, 
as an element inseparable from agricultural experiments, and 
as requiring the fullest recognition in the estimation of results. 

Jf now mdy remains hriejly to recapitulate the general hearing 
of the experiments, the results qf which have been described in 
detaih 

Firstly. Every increase in the size of ihe set, from 1 ostL Wp 
8 ozs. in weight, produces an increase in the crop much 
than the additional weight of the set planted. Ihe nei prt^ 
over and above the extra weight of the i^ts in planting 4 oz. sets 
in Ueu of 1 oz. sets, amounted on the whole series of experiments 
to between 3 and 4 tons pi|r ; and the farther on the 
increase of the size of the' seQfrom 4 ozs. in 8 ozs., averaged 
about 5 tons an acre; all the iutamediate steps partaMng 
portionately of the increase, , ^ 

Secondly. The advantages in &vaur of the large sets is mose 
marked in the late than in the early varieties. 

Thirdly. In the use of small sets of from 1 oz. to 3 ms. in 
weight, a larger balance over and above the weight Ihe sets 
was obtained by planting from 6 to 9 inches apart in the rows 
than at wider intervals. 

Fourthly. Increasing the intervals at which the sets are planted, 
even of . the largest size, in the rows to more than 12 inches, 
diminishes the crop, and the wider intervals induce no increase 
in the weight of the produce of the individual sets. 

Fifthly. It may be broadly stated that the weight of the crop 
is proportionate to the weight per acre of the sets, and that small 
sets mil produce the same crop as an equal weigM per acre of 
large sets. The fact is, however, of limited applicatiou, as a 
weight of very small sets equal to a weight of full-sized potatoes 
could not be got into the ground, except by planting them so 

close 
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ISTo. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
n 
12 
13 
I 14 
I 15 

1 

! IT 
18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


of Sets 
per Acxe. 


37 


21,780 

29,040 

43,560 

21y780 

29,040 

43,560 

21,780 

29,040 

43,560 

21,780 

21,780 

21,780 

29,040 

43,560 

21,780 

29,040 

43,560 

21,780 

29,040 

43,560 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

21,780 

17,424 

14,520 


perAoe. 


tOML CWtS. qiB. ffiBL 

0 12 0 17:' 
16 0 
4 1 
4 1 
12 2 
8 2 18 
8 2 13 
4 3 
17 0 


0 
1 
1 

1 

2 
2 

3 

4 

3 12 

4 


23 

6 

6 

18 


8 

26 

19i 


3 

17 0 _ 
12 0 
16 0 23 
4 1 
4 1 
1 


6 

6 

18 


2 8 2 1^ 


2 
2 
2 

3 _ 

3 12 
3 12 
3 12 
3 12 


8 

4 3 
17 0 
8 2 
8 2 
8 2 


3 17 
3 4 


13 
8 
26 
13 
13 
13 
8 2 13 
8 2 13 
12 3 
3 
3 
3 
3 
3 
0 


20 

20 

20 

20 

20 

20 


3 


Gross prodnee 
perAciei 


cwt& qrsL Usl 


21 18 0 24 
11 1 3 22 



^et 


)per Acre 
ingwetgbt 
of Sets. 


4 

6 

0 

1 

3 

13 

3 

aua. 

12 

6 

8 

I 

Ui 

5 

12 

0 

20 

5 

19 

3 

16 

4 

15 

2 

10 

4 

12 

2 

25 

3 

8 

1 

19 

5 

14 

1 

0 

4 

1 

3 

10 

8 

8 

0 

12 

5 

19 

1 

27 

5 

4 

2 

2 

2 

13 

3 

17 

9 

13 

0 

13 

€ 

8 

1 

5 

13 

17 

3 

5 

9 

0 

2 

7 

7 

9 

3 

17 

3 

16 

3 

23i 

3 

15 

1 

11 


,, 



5 

19 

0 

12 

5 

6 

3* 

*23 

5 

12 

2 

5 

4 

16 

1 

10 

6 

16 

3 

20 

5 

12 

2 

4 

8 

9 

2 

5 

7 

5 

0 

27 

6 

15 

1 

7 

5 

12 

3 

17 

9 

19 

1 

8 

7 

10 

2 

23 

15 

13 

2 

12 

13 

3 

3 

27 

16 

9 

1 

14 

13 

4 

2 

6 


20 10 



16 12 
16 13 


17,424 

2 

18 

1 

10 

17 

< 

2 

9 

1 

If 

21 

H 

o 

4 

u 

0 

9 

11 

14,520 

2 

8 

2 

13 

15 

17 

2 

14 

13 

9 

0 

1 

21,780 

2 

8 

2 

13 

14 

10 

3 

8 

12 

2 

0 

23 

29,040 

3 

4 

3 

8 

17 

15 

1 

12 

14 

10 

2 

4 

29,040 

2 

8 

.2 

13 

16 

17 

0 

8 

14 

8 

1 

23 
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1 

4 

1 

6 

11 

8 

1 

27 

10 

4 

0 

21 

2t,040 

1 

12 

1 

18 

13 

5 

3 

2 

11 

13 

1 
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2 

8 

2 

13 

10 

15 

0 

14 

8 

6 

2 

I 
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0 

12 

0 

17 

15 

16 

1 

3 

15 

4 

0 
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0 

16 

0 

23 

19 

4 

0 

7 

18 

7 

3 
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43,560 

1 

4 

1 

6 

20 

19 

1 

7 

19 

15 

0 

0 
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I 

4 

1 

6 

17 


3 

16 

ae 
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portion to 
the weight 
of Sets. 
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23*25 
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&pmmefits on the Pc^afo^Crop. 


Table 1.-—Results of Expebimexts on the Potato<!bof, made at 


No* TOety of Potato. 


Hanaro anl T^mftrieg, 



47 Spencer’s King .. [M 

48 I Spencer’s King ' 

49 j Spencer’s King .. ; 

50 Spencer’s King .. i 

51 Spencer’s King .. ] 

52 Spencer’s King .. ! 
58 ^ncer’sKing .» 

54^ d^aofFlnkes 
55 Queen of Flukes 
58 Queen of Flukes 

57 Qqm of Flukes 

58 Qiilltof Flukes 
se Queest of Flukes 
$0 Quem of Flukes 

Queen of Flukes 
as CNeeu of Flakes 

53 j^oorBali .. «. 

64i #lonrBill .. 

55 Flour Bell .. .. 

66 Floor Ball .. 

67 Flour Ball .. 

68 Flour Ball 

69 Floor Ball .. •. 

70 Second Kldn^ .. 

71 Second SMb^ 

73 deeoUdKidu^ .. 

73 Second Kiauey .. 

74 Second Kiduey 

75 Second Kidney .. 

76 Second Ksdnej 

77 Second Kidney .. 

78 Baintawe’s Seedling 

79 Baintree’s Seedling 

80 Baintree’s Seedling j 

81 B^tree’sSeedlingl 
88 Iktlntree’s Seedling I 

83 t)sin$ree’s Seedling | 

84 Baiutree's Seedling! 

85 ; Baintree’sSeedlbg 

86 I Early Handsworth 

87 , Early Handsworth 

88 I Early Handswortk 

89 Early Handsworth 

90 I Early Handswortk 

91 Early Handswortk 

92 Early Handsworth 

93 Lemon Kidney .. 

94 Lemon Kidney^., 

95 Lem(b Kidneylb ^ 
|8 Lemoo Kidney iT 

^ Lemon Kidney 
91 Ijenon KidneJ «. 


20 tons of stable manure per acre 
Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

Ditto ditto 

IRtto ditto 

Ditto ditto 

Ditto ditto 


6 

'Ditoof^ 

ditto .... 

m 

0 

9 

6 

Ditto 

ditto 

0 

6 

6 

Ditto 

ditto .. .. 

1 

a 

4 

Ditto 

ditto .. .. 

1 

0 

4 

Ditto 

ditto .. .. 

0 

9 

4 

1 Ditto 

ditto .. .. 

0 

6 

4 

Ditto 

ditto .. .. 

1 

0 

4 

Ditto 

ditto 

0 

9 

4 

Ditto 

ditto .. *. 

0 

6 

4 

i Ditto 

ditto .. .. 

1 

0 

4 

i Ditto 

ditto .. 

1 

0 

3 

i Ditto 

ditto .. .. 

1 

0 

3 

t Ditto 

ditto .. .. 

0 

9 

3 

: Ditto 

ditto .. .. 

6 

6 

3 

1 Ditto 

ditto .. .. 

1 

0 

3 

Ditto 

ditto .. .. 

0 

9 

3 

, Ditto 

ditto .. .. 

0 

6 

3 

- Ditto 

ditto .. .. 

1 

0 

3 

1 Ditto 

ditto .. .. 

1 

0 

3 

Ditto 

ditto .. 

1 

0 

3 

Ditto 

ditto .. .. 

0 

9 

3 

; Ditto 

ditto .. .. 

0 

6 

3 

i Ditto 

ditto .. .. 

1 

0 

3 

1 Ditto , 

ditto .. .. 

0 

9 

3 

1 Ditto 

ditto .. .. 

, 1 

0 

3 

Ditto 

ditto .. .. 

i, 

0 

3 

' Ditto 

ditto .. 

1 

0 

3 

Ditto 

ditto .. 

0 

9 

3 

i Ditto 

ditto .. 

0 

6 

3 

> Ditto 

ditto , .. .. 

1 

0 

3 1 

i Ditto 

ditto .. 

0 

9 


Ditto 

ditto .. 

0 

6 
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Benthall, near Broseley, in 1865—rows aH 2 feet apart— 



IQ 

UTomber 
of Sets; 
per Acre. 

Weight of Sets 
per Acre. 

<3znss’'prodnce 
per Acre. 

STet produce per Acre 
after dedncting freight 
of Sets. 

Produce. 

perSet 

staited 

inozs. 

Xncreaseof 
Sropin^pto- 
porticnto 
the weight 
of Sets. 


47 

29,040 

tons. ewts. qrs, lbs. 

tons. cwts. 

m lbs. 

tons. cwts. 

qts. lbs. I 


m 


1 

12 

1 

18 

35 

8 

0 

19 

33 

15 

3 

1 

43-70 

21*85 


48 

43,560 

2 

8 

2 

13 

21 

7 

1 

9 

18 

18 

2 

24 

17-58 

8-79 


49 

21,780 

2 

8 

2 

13 

25 

9 

3 

3 

23 

1 

0 

18 

44*00 

iroo 


50 

29,040 

3 

4 

3 

8 

21 

IG 

1 

15 

18 

11 

2 

7 

27"00 

6*7S 


51 

43,560 

4 

17 

0 

26 

30 

5 

2 

9 

25 

8 

1 

11 

24-91 

6*25 


52 

21,780 

3 

12 

3 

19 

SO 

19 

3 

12 

27 

6 

3 

20 

51-00 

8-50 


53 

31,760 

4 

17 

0 

26 

34 

0 

2 

14 

29 

3 

1 

16 

56-00 

7-00 


54 

21,780 

0 

12 

0 

18 

14 

6 

2 

6 

13 

14 

1 

17 

24-40 

24*40 


55 

29,040 

0 

16 

0 

23 

10 

U 

2 

24 

9 

18 

2 

1 

13-25 

13*25 


56 

43,560 

1 

4 

1 

6i 

15 

16 

0 

oi 

14 

11 

2 

22 

13-40 

13*00 


57 

21,780 

1 

4 

1 

6i 

14 

4 

3 

0 

13 

0 

1 

21 

23-43 

11-74 


58 

29,040 

1 

12 

1 

IS 

14 

19 

1 

1 

13 

6 

3 

11 

15-80 

9-56 


59 

43,560 

2 

8 

2 

13 

17 

13 

1 

21 

15 

4 

3 

8 

U-54 

7-27 


€0 

21,780 

2 

8 

2 

13 

16 

17 

3 

1.6 

14 

9 

1 

2 

17-80 

6*95 


61 

29,040 

8 

4 

3 

8 

19 

6 

3 

2 

16 

1 

3 

22 

23-871 

5*96 


62 

21,780 

4 

17 

0 

26 

SO 

5 

2 

9 

25 

8 

1 

11 

49-83 

6-22 


63 

21,780 

0 

12 

0 

17 

10 

12 

2 

21 

10 

0 

2 

4 

17*50 

17-50 


64 

29,040 

0 

16 

0 

23 

6 

8 

2 

0 

5 

12 

1 

5 

18-80 

i8*80 


65 

43,560 

1 

4 

1 

6i 

15 

19 

3 

0 

14 

15 

1 

S7| 

13-15 

I»*1S 


66 

21,780 

1 

4 

1 

6^ 

14 

13 

2 


13 

9 

0 

23 


12-07 


67 

29,040 

43,560 

1 

12 

1 

18 

16 

12 

0 

23 ■ 

14 

19 

3 

5 

20-00 

wm 


68 

2 

8 

2 

13 I 

20 

15 

0 

24 

18 

6 

2 

11 

17*08 

8*54 


69 

81,780 

2 

8 

2 

13 

17 

I 

0 

20 

14 

12 

2 

7 

28-00 

7-01 


70 

21,780 

0 

12 

0 

17 

9 

15 

1 

2 

9 

3 

0 

13 

16-07 

16-06 


71 

29,040 

0 

16 

0 

23 

12 

13 


12 

n 

17 

I 

17 

15-65 

16*65 


72 

43,560 

1 

4 

1 

6* 

13 

IS 

2 

tl 

12 

9 

1 

14} 

n -26 

11*26 


73 

21,780 

1’ 

4 

1 

6| 

18 

6 

1 

n 

17 

2 

0 

14} 

30-15 

15-07 


1 

29,040 

1 

12 

1 

18 

17 

9 

3 

10 

15 

17 

1 

20 

21-58 

10-79 


t 75 

43,560 

2 

8 

2 

13 

14 

1 

3 

25* 

11 

13 

1 

12 

U-60 

5*ao 


76 

21,780 

2 

8 

2 

13 

20 

0 

3 

12 

17 

12 

0 

27 

32-10 

8-02 


77 

21,780 

3 

12 

3 

i0i 

26 

8 

2 

22 

22 

15 

3 

S| 

*43-50 

7*25 


78 

21,780 

0 

12 

0 

17 

11 

8 

3 

16 

10 

16 

2 

27 

18-83 

18*83 


79 

29,040 

0 

16 

0 

23 

13 

2 

2 

8 

12 

6 

I 

6 

16-20 

. 16*20 


80 

43,560 

1 

4 

1 


14 

4 

2 

17 

13 

0 

1 

10} 

10-68 

10-68 


81 

21,780 

1 

4 

1 

ef 

14 

4 

1 

17 

13 

0 

0 

10} 

23-40 

11*70 


82 

29,040 

1 

12 

1 

18 

16 

3 

0 

3 

14 

ID 

2 

12 

19-93 

9*96 


83 

43,560 

2 

8 

2 

13 

19 

1 

3 

7 

16 

13 

0 

22 

15-70 

7-85 


84 

21,780 

2 

S 

2 

13 

20 

12 

0 

14 

18 

3 

2 

I 

33-90 

8*47 


85 

21.780 

3 

12 

3 

m 

25 

16 

2 

5 

22 

3 

2 

13 

42-15 

7*08 


86 

21.780 

0 

12 

0 

171 

4 

12 

1 

i3i 

4 

0 

0 

24} 

7-60 

7-60 


87 

29,040 

a 

16 

0 

23 

7 

16 

1 

15 

7 

0 

0 

20 

9-65 

9-65 


83 

43.560 

1 

4 

i 


8 

17 

0 

3 

7 

12 

2 

24} 

7*65 

7*65 


89 

21,780 

1 

4 

1 


4 

18 

0 

18 

3 

13 

3 

11} 

8-07 

4-04 


90 

29,040 

1 

12 

1 

18 

6 

10 

2 

5 

4 

18 

0 

15 

8*05 

4-02 


91 

21,780 

2 

8 

2 

13 

li 

4 

3 

11 

8 

16 

0 

26 

17*66 

4-62 


92 

21.780 

3 

12 

3 

19i 

13 

16 

2 

0 

10 

3 

2 

8} 

22*75 

8-79 


93 

21,780 

0 

12 

0 

17i 

6 

19 

2 

27 

6 

7 

i 

10 

n-50 

11-50 


94 

29,040 

0 

16 

0 

23 

7 

IS 

0 

0 

7 

1 

11 


* 9-75 

9-75 


95 

43,560 

1 

4 

1 


7 

7 

0 

7 

6 

2 


^0} 

6-06 

6-05 


96 

21,780 

1 

4 

1 


6 

17 

2 

27} 

5 

13 

-1 

21 

11-33 

5-66 


97 

29,040 

1 

12 

1 

18 

8 

11 

3 

3 

6 

19 

fi 

13 

10-60 

5*30 


98 

43,560 

2 

8 

2 

13 

5 

0 

3 

14| 

2 

12 

1 

« 

n 

1 4-15 

i 

2-07 
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Table 1.—Results of Espebiments on tlie Potato-Obop, made at 



2^0. 

We^ 

Sets. 

EktEK of Potato. 

When 

Planted. 

Distance 

intl» 

Bows 

ITnmberoi 

Sets 

per Acre, 


Wd^tof 

Sets per Acre. 

Prodace 
per Set 
tn 0z& 

1 

8 QZS. 

1 

1 

1 

I 

i Feb. 16 

ft. in. 
1 0 

21,780 

tons. cwts. qxs. 
4 17 0 

Ihs. 

26 

28'17 

2 

^ »> 

i Early Prolific Kidney 


1 0 

21,780 

2 

8 

2 

13 

23*21 

3 

2 ,, 

Early Prolific Kidney 

7 S 

I 0 

21,780 

I 

4 

1 

6 

17-0? 

4 

,, 

Seconds Kidney .. 

March 31 

1 0 

1 21,780 

2 

8 

2 

13 

13*95 

h 

2 ft 

Seconds Kidney .. 

9 7 

1 0 

21,780 

1 

4 

1 

6 

13*56 

e 

I M 

Seconds Kidney .. 

9 7 

1 0 

21,780 

a 

12 

0 

in 

1 12*45 


» 

Flukes . 

9 9 

1 3 

17,424 

3 

17 

3 

< 

30*79 

8 


Flnkes . 

99 

1 0 

21.780 

2 

8 

2 

13 

15*0 

9 

2 

Plnkes . 

9 9 

1 0 


1 

4 

1 

6 

1^11 

10 

1 

Finkee a .. .. 

99 

1 0 

21,780 

0 

12 

0 

m 




































569 


ExperimantB on iJte Potaio^Crcp. 
Benthall, near Broseley, in 1865~-id'ws aH 2 feet apart—e(mf^n^^ed 



Potato Crop, made at Bentball, near Broselej» ia 1864. 


Grass'PtDaace 
psr A<se. 

Net Produce pec 

Bate 

Manare and 'RfaTutrks, 

Acre after dednctfog 
Weight of Sets, 

of 

locreaae. 

20 Toos of Stable Mazraxe used per Aa»^ 

tons. cwts. Qt8» 

Us. 

1 

1 

qrs. 

lbs. 



17 

2 

1 

21 

12 

5 

1 

23 

3*52 

Single rows, 2 feet apart 

U 

2 

0 

14 

U 

13 

2 

1 

5-80 

. Single rows, 2 feet apart. 

10 

6 

1 

6 

9 

2 

0 

0 

8’53 

Single rows, 2 feet apart 

0 

6 

3 

14 

6 

18 

1 

1 

3-48 

^gle rows, 2 feet apart/ 

7 

17 

2 

22 

6 

13 

1 

16 

6*77 

Single rows, 2 feet apart. 

7 

U 

1 

8 

6 

19 

0 

18i 

12-45 

Single rows, 2 feet apart 

14 

19 

1 

1 

11 

1 

1 

25 

3*84 

Single rows, 2 feet apart. 

9 

2 

1 

6 i 

6 

13 

2 

21 i 

3-75 

Single rows, 2 feet apart. 

7 

5 

3 

5 

6 

1 

1 

27 

6-0 

Single row^ 2 feet apart. 

7 

7 

0 

7 

6 

14 

3 

17^ 

12-10 

Single rows, 2 feet apart. 
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Impramd Value of Scotch Sheep. 

close as to be prejudicial to the crop. Tte advantage, therefore, 
of large sets remains practically unimpaired. 

Sixthly. Weight for weight cut sets produce, as nearly as 
possible, the same weight per acre as whole potatoes; but for 
the reasons given above, the weight of the sets should not bo 
reduced by subdivision. 

Seceidhiy. Smaller sets give a larger produce in proportion to 
their weight than the larger sets. 

Eighthly, When the intervals between the sets in the rows are 
diminished to less than a foot, the produce of each individual set 
is proportionately diminishedL Though this is not necessarily 
accompanied by a diminution of the weight of the crop, no in* 
crease in the produce 6f each individual set is caused by placing 
the sets at intervals wider than a foot. 

With reference to the relative produce of different 
varieties^ a Late Bed sort tale^ the precedence throughout the 
experisaents; and of the several varieties of Fluke, Spencer’s 
KIq^ of Hnkes9^ ^‘The Queen of Flukes” are much more 
ardiiuuy 



XVlI.*^Oa Urn iaipreved value of Scotch j^eep. By G. iknmix 

fiMsliries now o8ered hy railways and steamboats for the 
Ilf Scotch sheep from their native gra 2 dugs to southern 
iillliii" thiMi wxiQg a journey which often lasted several w'eeks. 
In line injiify of health and condition—gives to the English 
&xmer an increased interest in this kind of stock. The keen 
demand which has of late existed for sheep of all kinds, has also 
sent us farther a-field in search of supplies: some notes;, therefore, 
on the recent range of prices, and efforts made to improve 
these mountain breeds, may be acceptable in an English joumaL 
The respective merits of the Black-faced Stock on the most 
exposed and barren grazings, unfit to winter young sheep; or, 
again, of the Cheviot on their range of conicd hills, with here 
and there a sheltered dell, adjacent to rich cultivated lands, need 
not be enlarged upon, but the results of efforts to improve these 
native races are not so well known. 

In the rainy climate of the far north the short and finer 
staple of the Cheviot wool is not so well suited to defend the 
skin of the animal j&om wet as the long, shaggy fleece‘of the 
Black-face^ besides the Cheviots are more liable to be attacked 
with rot than the Black-facesf, even when both are grazed on the 
same grarings, in ctmsequence of their preferring the low boggy 
parts &r the sake of shelter, whilst the Black-faces, invariably 
pmfW && dby baroh^htsfor th^ beds ; yet even hme the use 
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of a Cheviot ram with Black-faced ewes has been successful^ 
giving an extra value of 5a. to the lamb. * 

In all the Border counties, on the medium high ranges, where 
the climate is not too bleak and severe, and some portion of 
turnips can be got in winter, the Leicester-Cheviot cross has 
answered admimblj. The increased value of the lamb at 
weaning time has of late been about 15s. per head over the 
pure-bred Cheviot. The tegs cut one-third more wool, the extra 
quality of which has enhanced the value by per lb. The 
quality of the mutton is excellent; they are kind feeders and 
attain good weights at an early age ; if kept equally well from 
the first they would probably prove a better paying sheep than 
the more tender Leicester of &e South. The only drawl^ck is 
the d.ifficulty of maintaining a stock of ewes, as it does not 
answer to go beyond the first cross. 

The change efbcted within the last twenty years in the 
climate of Scotland by the improvement of the low boggy lands, 
and by well-directed surface drainage, is conducive to the 
introduction of such an improved breed of sheep. 

In the autumn of 1865 the high price of sheep in the midland 
counties induced me to travel to the North at the time of the 
border fairs to look out for purchases, as well as to be piesent 
at the annual sheep sale of a crack brewer in Northiimberlaiid. 

Arriving at Berwick, after a journey of 300 zhiles, 1 went next 
morning to the market, where a lot of good Cheviot wethars 
atisncted my attcxirion, amd 1 was at $c»ne pains to make out 
their price; they were bought by a dealer for the Newcastle 
M^k^ at 6Ss. per head. Proceeding thence to Kelso sheep- 
&ir 1 found draft ewes^ half-breds^ ranging from 51s. to 5^ 
head. I next attend^ Messrs. Box&widk^s annual sale by 
auction at Kilhain, in Northumberland, where 1000 ,half-br^ 
shearlings wethers made from 59s. to 77s. per head; KKK) ewes 
and theaves making from 40s. to d7s. Next day, at the greater 
border fair of St. Ninians, half-bred Leicester and Cheviot ewes 
made 46s. to 54s., and three parts bred 48s, to 56s. At the ewe 
fair held at Oldhamstocks on the following day, three-parts-lned 
ewes made from 53s. 6(2. to 66s. and half-br^ Leicester and 
Cheviot from 53s. 9d. to 69s. The Thurston Mains half-breds, 
being very superior, made, from 55s. to 70s., while the Soalh- 
downs from the same farm were sold at from 51s. to 59s. &d^ and 
several other lots of S<Mxthdowns fetched from 47s., Bd. to 54s. I 
need hardly say that I returned to the south without having 
purchased a single sheep. 

High as were these prices in 1865, those of 1866 ranged still 
higher, though the pretensions of the breeders were by no means 


♦ I am indebted to Mr. Lauder for mformatlon on this subject. 
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satibsfied. Of the Inverness July fair, now the most important 
in Scotland, we were then told that business was very slack, many 
&rniers leaving the market without having sold a single animal; 
yet for Cheviot wethers an advance of 6s, to 8s, per head over 
the prices of the previous year was asked; ewes and ewe lambs 
made 8s, or 10s. more, and wether lambs 3s. to 5s. above the 
prices of 1865, this, too, in spite of a fall of 20 per cent, in the 
value of wool. The price of Cheviot wethers was from 30s. to 
50s., Cheviot ewes 33s. to 42s., wether lambs 18s. to 23s., ewe 
lambs 17s. to 24s.: Black-faced wethers made from 27s- to 40s., 
ewes bom 27s. to 36s,, lambs from 16s. to 22s., half-bred hogs 
made from 42s. to 50s., and lambs from 25s. to 32s. 

At the July fair of 1867 prices had greatly receded. Cheviot 
wethers weve from 10s. to 12s. per h^d lower. Ewes from 12s. 
to 14s-, lambs from 6s. to 7s., half-bred lambs from 4s. to 6s. 
Hie stoclonasler^ boirever, are m the whole well satisfied, the 
gci|eggt feeling amongst them being that prices will not be lower 


I Ilivi before me a list of prices at this Inverness fair from 
its commencement in 1818, down to the present date. I will 
only make a selection from dus long colnmn of figisFes^ addh^ a 
few remarks on the dififerent period. 

From 1818 to 1830 prices fluctuated much, but the average 
was low. F<Mr instance the prices of 1825 were nearly double of 
those 1822 and 1823. 

Fmn 1830 to 1850 prices were remarkably steady, with an 
upward tusodency, but in 1853, and again in 1860, trade received 
a new imimlse, which attained its height in 1866. The follow¬ 
ing selection from this table will illustrate the course of events 
pointing out some of the years of highest and lowest prices 

Prices of Cheviot Sheep at IsTVERisnEss Fair. 


Tear. | Wedders. | Etres. Lambs. Bemarics. 



S. 

<2. 


8. 

d. 

! "• 

d. 


8. 

d. 

1 f. 

d. 


8. 

d. 

{ 

1820 

30 

0 

to 

» 25 

0 

1 16 

0 

to 

17 

0 

i 

0 

to 

11 

0 

i 

1822 

12 

6 

99 

13 

0 

: 8 

0 

99 

8 

6 

t ^ 

6 

99 

6 

0 

loTT year 

1825 

29 

0 

99 

32 

0 

15 

0 

»t 

19 

0 

» 

0 

99 

10 

6 

high 

1880 

15 

0 

99 

21 

0 

8 

0 

9} 

11 

0 

! 6 

0 

99 

6 

9 


1833 

32 

0 

99 

81 

0 

13 

€ 

99 

21 

0 

9 

0 

99 

11 

6 

average 

1840 

24 

0 

99 

33 

0 

15 

0 

99 

23 

0 

7 

0 

99 

11 

6 

good average 

1843 

i 

0 

99 

25 

0 

8 

0 

99 

12 

0 

5 

0 

99 

8 

0 

lOTT 

1815 

1 23 

0 

99 

33 

0 

13 

0 

99 

20 

0 

8 

0 

ft 

13 

0 

1 

1850 

20 

6 

J9 

29 

6 

j 12 

0 

99 

20 

0 

8 

0 

99 

13 

0 


1853 

26 

6 

99 

38 

0 

I 17 

0 

99 

2S 

6 

9 

0 

99 

17 

0 


1858 

24 

0 

99 

34 

€ 

16 

0 

99 

25 

0 

13 

3 

99 

14 

9 

j low 

1860 

28 

0 

99 

38 

0 

17 

6 

99 

27 

6 

12 

6 

99 

17 

6 


18«4 

Si 

0 ; 


41 

0 

21 

0 

99 

31 

6 

14 

0 

99 

18 

0 


ss 

32 

SO 

6 

0 

»» 

44 

50 

0 

0 

22 

37 

6 

0 

9» 

99 

33 

36- 

6 

6 

14 

16 

6 

0 

99 

99 

20 

22 

0 

0 

if 

isc; 


& 

W' 

St 

0 

ao 

0 

99 

2$ 

0 

IS 

0 

99 

20 

0 
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V 

As a farther iUustration of the range of |^ces within the last 
two years, I may mention that at Meirose, which has the repu¬ 
tation of having the largest lamb-fair in the south of Scotland, 
on the 14th of Aagost, 1866, from 70,000 to 80,000 lambs were 
shown, being fully *10,000 above the niimber of the previous 
year. The qualify was also good; but prices had considerably 
receded—half-bred lambs were down from 5s. to 6s. At the 
same fair in August, 1867, there were 80,000 lambs on offer, 
sca^ly equal in condition to those of last year. Prices were 
still further reduced, so that the best lots made from 10s. to 13a 
less than last year, the highest price obtained for three-parts-bred 
lambs was 37a per head. 

At Lockerby, in 1866, upwards of 30,000 lambs were drown, 
chiefly from Dumfriessh^; half-bred lambs made from 38s. to 
43s.; Cheviots, from 18s. to 39s. At this same fair in 1867, 
the numbers shown were estimated at 70,000; prices for eveiy 
description had fallen from 30 to 50, and, in some instances, 
even 60 per cent, below those of last year. Half-bred himhs 
made from 20s. to 25s. 6d.; Cheviot wedder lambs from 6s. 6d. 
to 10s- 6d ,; Cheviot ewe lambs from lOs- to 12s. In several 
instances wedder lambs were sold at 7s., 'the price they obtained 
from the same farms last year being 18s. to 19s. l^ist yesSr a 
lot of Cheviot ewe lambs made 25s. 9rf.; this year, frcia the 
same farm, they only realised lls- 

Ihe Earl of Durham’s annual sale of &t stock was held at 
Fence Houses, oa the 20th November, 1866, where 800 frtt dieep 
were soJd. The average prices w«re as follows :— 

s. d. 

60 Half-bred Leicester and Cheviot Wethers averaged.* .. 76 4 

100 „ „ Iheaves „ .. .. 63 0 

20 Southdown Wethers averaged —. .. 76 0 

40 „ Theaves „ .. ..68 3 

30 „ Wethers „ .. .. .. .80 3 

86 „ Theaves „ . .. 62 04 

210 Half-bred Leicester and Cheviot Ewes averaged .. .. 64 4§ 

304 Cheviot Ewes averaged . 52 81 

It afforded a good illustration of the comparative value of ihe 
Leicester, Cheviot, and the Southdown ; and 1 consider that, if 
equal numbers of each breed had been on sale, the crosses wo^d 
have made more money per head than their aristocratic rivals. 
If it be objected that this trial was not a fair one, the soil and 
climate being unfavourable to the Southdown, my answer is that 
20 Southdowns, worth over 4/. each, could not but possess merits 
of no mean order, and be foir specimens of the race. 

At the Dumfries Show, held on the 13th December last, for 
the best pen of 5 half-bred ifliearling wethers, under 22 months, 
the first prize was awarded to Mr. R. Smith, Ladyland; these 
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slieep were sold the same day to Mr. P. Murphy, butcher, at 
5Z. &- per head. The heaviest weighed 315 lbs. live weight, and 
the average was 278 lbs. 

The second prize pen of 5, belonging to Mr. P. M. Johnstone, 
Bankhead, Dalswiaton, averaged 235 lbs.; they were sold at 
5/. 2s. 6d. each. 

The first prize— -e, cross between the Blackfaced ewe and the 
Leicester ram—^was awarded to Mr. B. Webster, Aixas Kells; 
these sheep, under 22 months old, were sold at ih Is. 6d. each. 

In the class for sheep of any breed, the first prize was awarded 
to a pea of pure-bred Leicesters, shown by Mr. P. M. Johnstone; 
the heaviest weighed 276 lbs. live weight, and averaged 262 lbs., 
and realised 5L 7a 6d* each. The second prize was awarded to 
a pen of sheeps 2 years old, a cross between the Black-faced ewe 
am Leicester xsm; the heaviest weighed 276 lbs. live weigh% 
sad tha fire avcamged 268 lbs., and were sold at 52.12s. per 

. &T puie-hted Cheviots^ under 22 moudis old, the 

6xk_JII^Sm was amcded to, ,Mr« McGill, ^Betchell; the average 
of fins pen was 209 lbs. live we^ht $ Jdiajr fetched 44 Osk 
eadbu The second prize lot in the same dam A 

pen of half-breds, Leicester and Cheviot^ one year old, aweiaged 
273 lbs*; this lot was also shown by Mr. M^GilL The wt 
prize Black-feced wethers made 32. 7s* 6d, each. 

That this impioveinent in value has not been effected without 
jmim and expense, on the part of breeders, is evidenced by the 
pdcm paid for lams obtained from flocks of high reputation; for 
instance, <m the 13th September, 1865, 169 Qie^iot rams sold 
by puUic auction at Beattock, by Mr. Oliver of Hawick, made 


the ibilowing prices:— 

£ s. d. 

1 Five Shear Ram .. .. .. .. 38 0 0 

IS Four Shears averaged. 26 6 1 

The highest pnce being ..115 0 0 

60 Three year-olds averaged ". 15 11 3 

The highest price of this lot being .. .. 155 0 0 

64 Two year-olds averaged .. 14 IS 8 

Highest price .121 0 0 

26 Yearlings averaged . 6 13 5 

The highest price was. 18 0 0 


The 169 sheep realised in the aggregate the high sum of 
24844 10s., or an average of 142.14s. per head, which is the 
.best proof we can give of the high estimation in which this 
breed is held by the flockmasters of the Border counties. 

Paring the year 1864, the gross number of fat sheep sent south 
by ndl from Dumfries alone was40,000, the greater part of which 
wm cmssrixredsi worth from 45s. to 65s. *per head. A huge 
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farmer, well acquainted with the south-western counties of 
Scotland, wrote to me as follows:—^**1 know many farms in 
Scotland, from which a few years ago the Black-faced lambs 
averaged 10s. per head, that are now selling—^the produce of the 
same ewe by a Leicester ram—at 24s, The Leicester ram is by 
far the best cross for the Black-faced ewes, at least in this part of 
the country. The cross betwixt the Cheviot and Leicester 
answers admirably on all the best farms, while on the poorer 
farms we greatly prefer the Black-faced cross. A farmer near 
Kirkcudbright, last spring, sold bis first draft of tegs in May, 
out of the wool, at 60a. per head, ihe fleeces averaging 9^ Ibs;; of 
course ihey were a cross between the Leicester and Cheviot; 
this may be considered an extreme case, yet there are hundreds 
to be foupd in the same locality weighing in spring 18 lbs. to 
20 lbs. per quarter, and cutting 8 lbs. of wool each. 

At the great ram fair held at Hawick, 372 Leicester rams 
were sold by public auction, the average of which was 5Z. 17s. 7<L 
per head, the highest price being 14Z. 10s. 

At the Lockerby Show, held in April, 1865, the first prize 
hogs weighed 180 lbs. live weight, which was the highest aver¬ 
age ever known at this Show. 

Within the last ten years the number of crosses witih tine 
difierent mountain breeds have increased at lea^ threefoid i flbe 
only limits to the system of crossing will be ibB deficient in 
the supply of the pare in the female Since, few- 

ever, 4iere axe laige areas which can never be stocked by any 
but the pure native races, we may reck<m on these mocns and 
mountains to furnish to more favonxed localities their sarphis 
produce. It is a remarkable fact, well known to practical men, 
that in breeding from a ]^ckr&ced ewe by a Leicester ram 
the produce decreases in value with each successive fitmily; 
hence, when ewes have twice bred to a Leicester sheep, they axe 
known by the name of double-milled ewes, and, though still 
young, are rejected by the experienced breeders as deteriorated 
in value. 

I have thus endeavoured to put together a few remarks, the 
result erf many inquiries, which I trust may be of use in CdSBBg 
attention to a valuable source of supply for store sheep, and also 
serve to illustrate the remarkable rise and £aU in the vatue of 
sheep, which has taken place within the last two years. 
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XVIIl .—Statistics of Live Sta(A and Dead Meat for Consumption 
in the Metropolis. By Eobeet Herbeet. 

In the first six months of the present year, notwithstanding a 
deficiency in the importations of foreign stock, compared with the 
corresponding period in 1866, the great metropolitan cattle^ 
market was fairly, though not to say heavily, supplied with beasts 
in greatly improved condition as far as regards English arrivals. 
The Scotch supplies were remarkably prime; but the few Irish 
beasts brought forward were scarcely of average weight. On 
the whole, the trade ruled steady, and prices were support. The 
gm^ml value of Scots and crosses ranged from bs. to 5$. 4d. per, 
1 lbs. The Norfolk season ” closed remarkably well; whiQst 
lincolnshire, Iieicestershire, and Northamptonshire are now 
forwarding some veiy good stock, and in full average number. 
In 1866, the best ^ots were at one time worth as much as 
6s. 4IL per 8 lbs., the fall being equal to l|d. per lb. This' 
dec&te, however, may be attribu^ to the restrictive measures 
still in force in reference to the removal of beasts i^m London 
for eonsnmption in the country, formerly from 360 600 

prime beasts were frequmiily thus dispin^ ofi Whilst the im¬ 
ports of live stodc from the continmt have fallen off, we have 
iiad vey kxge i|iia^ties of foreign, chiefly Dutch, meat on 
offiar. in Newgate aM Leadenhall, from which markets country 
have been partly supplied. The supply of meat actually 
bt .the p^od under review was very little short of 
130,000 tons* A large portion of it has arrived in fair saleable 
con^tioii; but the prices realised have been comparatively low. 
We understand that the importations during the winter months 
will be on a very extensive scale, as there is a growing demand 
lor oEUl in most of the continental cities. The same may be 
said of Scotland and most of our own districts, in which wool 
and dkins are selling at higher prices than in the metropolis. 
As we are now gradually recovering from the efiects of the cattle 
disease, and as stock is still very abundant in Holland and 
Germany, we may safely anticipate a moderate range in the 
value of animal food for several months. Some very good beasts 
have been received from France, but that country has very little 
to spare for us compared with Holland, Belgium, and Germany." 
The exertions made to improve the breed of sheep in Holland 
and Germany by means of crossing have been attended with 
considerable success; still much has yet to be done to secure 
high prices in this country. 

The total number of sheep brought forward has not been quite 
equal to that of last year, but the condition of most EagTigb 
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breeds has shown considerable improvement; hence the wdgld 
of meat disposed of has exceeded 1866. Iliis, together with 
the ample supplies exhibited and disposed of in Newgate and 
Leadenhall, accounts for the moderate prices ccmrent during the 
last six months. The average top quotation for mutton has not 
exceeded 5s. per 8 lbs. against 6s. in the corr^ponding pmod in 
1866, and 5s. lOd. in 1865. 

Of iambs there has been a full average. Sales, therefore, have 
been rather inactive; at one period, the best Down lamfas sold at 
9s. per 8 lbs.; but the price soon fell to 8s., and at the %}qse of 
June was at 6s. 8d. per 8 lbs. In 1866 prices ranged from 8i 
to 10s, per 8 lbs. 

Although the importations of foreign calves have been only 
moderate, the veal trade has not improved. The best calves 
have realised over 6s. per 8 lbs.; but, as the number of Ex^lish. 
has been on the increase there has been rather more competition 
in the market. 

The supplies of pigs having been extensive, both English and 
foreign breeds have sold slowly, at prices ranging iBrom 3s. Sd. 
to 4s. 6d. per 8 lbs. 

Grass-fi^ stock has thriven well, and we believe that it was 
never in a more healthy state than at present A very lal^ 
crop of hay has been secured, and the prospect of root crops is . 
folly equal that of last season. The outlay for artificial food, 
thea^ore, will certainly not iucreasa 

The following letum shows foe total supplies of stock exhi¬ 
bited in the Metropolitan Cattle Market in the six months:— 



Total Sufplies of exMbiiedL 



Besets. 

Cqwb. 

£8iieq^and[Lemf)& 

odvecL 

' iii' 

3861 .. .. 

109,812 


604,650, 

6,560 

is,m 

I86S .. .. 

116,735 

3054 

631,672 

8,259 

17,407 

1863 .. .. 

120,045 

3005 

6^,072 

10,449 

16,435 

1864 .. .. 

131,694 



1 9,935 

17,679 

1865 .. .. 

130,977 

3086 

614,766 

12,189 

16,028 

1866 .. .. 1 

107,816 

1S20 

677,560 

6,721 

12,953 

1867 .. .. 

108,180 


674,670 

8,468 



The supply &om our northern districts was small—^from foe 
eastern counties on the increase. Other parts of England for- 
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zuslied good siij^lies; but from Irelazid aasA Scotland tbe receipts 
Twsre lifted, as will be seen from the annexed figures;—- 


District Bulbck Anivdls, 


1 

! 

Sfortfaem 

Districts. 

' Eastern 

I Districts. 

j Other parts of 
j England. 

[ j 

' Scotland. 

iKlandL 

1860 .. .. j 

4,000 

68,520 

1 21,420 1 

1 5,033 

1477 

1864 .. .. 

i 

62,170 

t 19,980 

9,918 

2740 

.. .. 

1,000 

54,460- 

17,570 

11,797 

2517 

1866 .. .. 

5,290 

31,188 

12,680 

8,800 

3000 

1867 .. .. 

400 

36,630 j 

14,110 

1 

5,632 ; 

903 


Amx^ JPrim of Beef and Mutton in the Six Months, 

' Bxsr.*^l^erBlb9^tomik&eO£y^ 



laeL 

18^ 

UtUi 



md 

mr> 


MMM 

t. d, 

*. d. 

«. d 

d 

*. d 

$. d 

btftriiTr .» 

mMm 

S 0 

3 4 

3 6 

3 $ 

mmim 

9 4 

HiddHiK .. 

4 4 

4 0 

4 4 i 

4 6 

4 S 

4 10 

4 4 

Wme 

5 0 

4 8 

5 0 

5 0 

5 2 

5 10 

5 0 


Muttok.—P er 8 lbs. to smk the Offal. 




1869. 

1863. 

1864. 

1865. 

1866. 1 

1867/ 


i. d 

s. d i 

9. d 

s. d 


f ’“I 

5. d i 

e, d 

likferi<»r .. 

3 8 

3 6 1 

3 10 

3 8 

4 4 


3 6 

BGdidiiag .. 

5 0 

4 6 

4 8 

4 6 

4 10 

5 4 

4 6 


5 10 

] 

5 4 

5 6 

5 2 

5 10 

6 0 

5 0 


Alfbough trade in the manufactur!]:^ districts has been some¬ 
what heavy this year, the consumption of animal food in the 
Umted Kingdom is folly as large as at any former period. 
Prices, however, as we have shorirn above, are now considerably 
lower than they were in 1866* But the fact appears to be that 
the rates current in that year were too high to be lasting. 

The total imports of foreign stoch into London daring the six 
months were as under:— 
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Imports m the first Sue Months. 



Import at Corresponding Fenodsm 



Beists. 

Sheep and Lambs. 

OdTes. 

Figs: 

■ mm 

17,193 

76,415 

7,965 

2,492 

mnWMWM 

22,045 

46,674 

6.187 

4,809 


11,462 

49,332 

9,459 

883 


16,701 

91,206 

11,445 

1.229 

1864 „ 


85,920 

10.392 

14.212 

1865 .. .. 

40.921 

122,579 

9,993 

32,S82 

1866 .. 

46,343 

180,460 

7,480 

10,702 


The returns issued by the Board of Trade give the follow¬ 
ing imports of foreign stock into the United Kingdom in sis 
months:— 
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Imports in Six Months, 



186$. 

1866. 

1867. 

Oxen, Bolls* and Cows . 

Calves.^ .. .. .. 

Sheep and Xiambs *. •. > •• •• 

74,392 
18.786 
.250.212 
' 88.706 

72,812 

9,122 

411,729 

29,873 

69,110 

11,658 

268,478 

13,776 

Pigs.. 


The supplies of meat in Newgate and Iieadenhall have been 
extensive^ basiness steady, and prices moderate. Beef has 
raided from 3s. 2d to 4s. lOd; mutton, 3s. 4d to 5s.; lamb, 
4s. M. to 7s*; veal, 3s. lOd to 5s. 2d;; and pork, 3s. 2d. to 5s. 
per 8 lbs. by the carcase. 


The Wool Tkabe. 


^ A frcrtlier dedine has taken place in the value of all kinds of 
wooL. At ibe public sales of colonial held in London the 
quolulibiis |;ave way to l|d per lb.; and in the private con- 
Ixack nwdkd a decBne has taken place. The fact is, lhat 

paoiBCtioii has overtaken wants cf Europe, and &at, without 
a good export inquiry for Fzano^ Bel^um, mA Getmmj^ even 
present rates are not safe. Tbe quantity of eoionsal wool adver¬ 
tised for sale in August and Septemfa^ was 119,392 bales, to 
which about 30,900 fides were added, brin^g ihe total quand^ 
up to about 150,000 bales. The oppressively high duties levied 
in America on wool and woollen goods have, no donbt, partly 
tended to depress the value of wool in this country. Our im- 
presskm is, however, that the consumption of British manufac¬ 
tured cloth in die United States will steadily increase. The last 
clip of English wool was large and of full average quaKty. The 
following are the present values of English wool in London:— 


ileeces:— 

Southdown ho^etts .« .. 

Half-bred hoggetts . 

Kent fleeces .. .. . 

Southdown ewes and wethers .. 
Leicester ditto .. 

Sorts:— 

Clothing and picklock . 

Prime. 

Choice. 

Super. 


Per 210 IbB. 

£>• s. £, $, 

16 10 to 17 0 

17 10 to 18 0 

17 0 to 17 10 

15 0 to 16 0 

16 0 to 17 0 

18 0 to 18 10 
16 10 to 17 0 
15 10 to 16 0 
14 0 to 15 0 


Wether matching 
Picklock .. 
Common 

Hop matching .. 

matdiing 
Bap&t ditto 


19 0 to 19 10 

16 0 to 17 0 

14 0 to 15 0 

20 0 to 20 10 

16 0 to XT 0 

14 0 to 15 B 
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Compared with the same period in 1866, the abore quotations 
show a decline from lOi^ to 30^, per pack. 


Colonial «• 


Imports qf Wool in Siso Monihs* 

1866 . 1866 , ♦ 

lliB, A ^ _ 


87,470,008 101,948,949 117,220,028 


Uxports of Wool in Six Months^ 


lbs. lbs. 

£:nglisli. 4,014,604 3,566,886 3,117,235 

Colonial. 36,526,133 29,451,959 39,626,742 

Foreign. 5,304,109 2,540,984 6,035,779 


45,844,846 | 35,559,829 I 48,779,756 



4, ArgyU Square^ St. Pancras. 


XIX.— On the ComposUim and Hutritioe of ArdhpIKe 
V^heraria {Ladfe Fingeri) m a Fodder FtaM. IRf Db« 
AuGTJSTOS VoBIiOKEB. 

Ths AnthjlHs Vulneraxia Fingers, or Kidney Vetch^ 

grows wild throughout the length and breadth of EnglandU & 
is yexj common on dry pastures and rocky or stony places; but 
though it may be seen on a great variety oi soilsa and is appaF. 
rently independent of the prevailing mineral constituents of the 
land on wmch it grows, it is naturally a lover of the limestone, 
and flourishes bn the thin ooHMc soils of the Coitswold bills^ 
and generally on calcareous and open sandy land. 

Of late years the Anthyllis has been recommended for cultiva^ 
tiion as a fodder plant; it is reported to yield a large crop' of 
bay arri green fcm, which is specially useful for sheep^ and to 
succeed well on soils too poor for the growth'of broad clover. 
It certainly grows on extremely poor pastures and dry sheep-walks, 
and is apparently relished by sheep; but whether it is, as has 
been asserted, an extremely nutritious food, even when grown on 
the poorest soils, we have no evidence to show. 

Probably it may be grown to tbe best advantage on calcareous 
sandy soils, and there yield better or more abundant fodder than 
VOL. m.— s. s. 2 Q 
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&ej would produce in the shape of asinfoiii of clover to which 
tribe of plants it is akin. 

The cultivation of this crop has been attempted with some 
degree of success in Norfolk, the county from which I obtained 
the material for the subjoined analysis. More frequently than 
in England the Anthyllis may be seen as a field-crop in France, 
where it is grown much in the same way as the Trifolium incwi^ 
mtum, that is, well harrowed after harvest into the oat or wheat- 
stubbles, it is then ready for feeding the following summer, 
coming in rather later as a green crop than the crimson clover 
{TnfoUum incamatum). 

1 am not aware that this plant has been submitted before to an 
analytical examination; so, having received from Norfolk some 
hay entirely composed of the kidney vetch, I took advautage of 
the opportunii^i and subjected it to a full analysis. 

Tim bay in que^on, as regards appearance, was stalky and 
coarse; it must not be supplied, however, that the crop was 
IKWWU 100 late in the aeasc^ for most of the plants had just 
&me floweringi and some were still in full flower^ 

The plan ^opted in the followibg analysis dbmilar to 
that described at some length in my paper the Composition 

of Orange Globe Mangol^^ in Vol. IL^ Second Seriip, d*tibis 
Journal, I neeii| not, therefore, mention in detail the n^e in 
^h|ch die sev|^ determinations were made, hut give at once 
^ general composition of the hay, as follows; 


Hotitoxe . 

10-40 

Dried 

[ at 2i2®Fahr 

^OepeoAc sahtianoes soluble in water 

26*47 

.. .. 29*50 

mbstaaoss insoluble in water 
(eruds fibe) .. ,, »« 

1 67-99 

64-76 

]^neial mtlw (uh) .. . 

* 5-08 

„ 5-68 


loo-oo 

loo-oa 

^Containing nitrogen. 

Equal to albosunous compounds (fiesh-1 

1-19 

.. 1-S3 

L 7*39 

8‘8S 

&nning anatters) . ,.J 


Hay usually contains from 14 to 16 per cent, of moisture, or 
4 to 6 per cent more than the Anthyllis hay at the time when 
the analysis was made. The day on which I received the hay 
was very warm; the small sample coming into my hand probably 
was drier than the bulk is likely to be at the time of stacking; 
in some measure, however, I believe that the small amount of 
moisture was due to the deficiency of small leaves (which attract 
moisture readily), the want of juice, and the prevalence of dry 
woody stems in the Anthyllis hay. 
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The following £lgue$ axpeam the 

Petailedl C&nspositkm of ma3s ofQte Anth^Vk Y^h/anaia {WiSn^ 


Oil&ndwax.. .. 

^Soluble albuminoTis compofunds.« 
f iBSolnble ^baminous compounds 
Gum, sugar, and carbon-bydrates^ 
convertible into sugar .. 
ittdigestible tvoody fibre (cellulose) 
Hineral matters, soluble in water 
Mineml matter, insoluble in water 


^Containing nitrogen 
f Containing nitrogen 





Oslctslaied 


X0*4fi 

r~ 

•• *t 

Dty, 

m9 

1-18 


1*32 

as 

2'87 

.. «k 

s*sa 

ea 

4*5a 

t* tip 

5*04 

.. 

43^91 

«« at 

49*04 

31*98 

• m m 

38*72 


4*50 

at, oi 

5*03 

«4 

*58 

«• 

•65 

xoooo 


ioQ-OQ 


•47 

.* *• 

•52 

• • 

•72 

.. .. 

•80 


The sample of hay analysed by me was not nearly so nutritioiis 
as cloveTj, sainfoin^ or common meadow-bay of gopd average 
quality. 

A comparison of the relative proportions of fatiy matlenti of 
sugar and analogous carbon-hydrates readily soluble in water, ^ 
albuminous compounds and of indigestible woody fibtw in 
different kinds of hay, enables Us tO form A good jeoaiilwte 
estimate of their nutritive qualities. The limpariscm diOuld 
always be made in the perfectly dry a^ijaKfor tbo {Uopordou 
of wat^ in Imy is subject fo grant yariati^^ 

The inferiwty of the Anibyllis bay ap|ieani in n tmihusA 
degree in the followii^ t^ular statemm>t ' 

Cmpos^im ^ ^ AiUtM 


i'atfy matters .. ... ' .. 

Oovar-iHr. lSjBadoiiMi»^ 

9^ 2-89 


*AIbuminous compoimds (fiesh-formiag] 

matters). .. .. j 

Sugar, scam, and carbon-bydrates, xeadilyl 

[ 18-S6 

« 9*88 

m 

eouvertlbie into sugar (respiratory suth 

1 41-27 

48*09 

49-03 

hidigestible woody fibre (cdlulose) .. .. 

26*95 

31*80 

35*72 

lUneral matter (m).. .. .. .. »« 

9-01 

7-24 

5*68 


100-00 

100-00 

l^oo-ro 

^Containing nkfogea .. *« ^ «■ 

S-03 

1-58 

1-38 


A glance at the preceding table sbowi^ 

1. That the Kidney-Vetch-hay examined by me contained only 
one-third ihe amount of ready-made fet which occ^ in good 
clover-hay, and scarcely half the amount found in oidinasy 
meadow-hay. 


2 Q 2 
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2. Hiat it was somewhat poorer in albuminous compounds or 
£[esh*fonniiig matters than common meadow-haj, and contained 
nothing like the amount of these compounds which occuis in 
dorer-hay* 

I was rather suxprised to find so little flesh-fiarming matter in 
the Anthyllis^ for the plant belongs to the haturd order of 
Leguminosse, a tribe wtachjs distinguished by a much larger 
amount of nitrogenous compounds than is found in true grasses. 
The hay analysed by me^ however, as mentioned already, was 
decidedly stalky, and the comparative paucity of tender leaves, 
which are always rich in nitrogen, and the prevalence of woody 
fibre (cellulose), a substance not containing any nitrogen, no 
doubt accounts for the deficiency of fiesh-forming matter, which, 
comparatively speaking, may not be so great when the crop is 
eaten green,‘asr it is,when'made into hay. 

3. Thai tl^ 'Ahthyllis ccmtains more indigestible woody fibre 
fium mdier nmdow- or clover-hay. 

; Tbs o| ieady*-iuade fat and of flesh»forming 

loathm, and the laige amc^t of woody fibre in the sample, 
eertainlj do not speak in favour of AnthyOis as a ferage plant. 
It must, however, be ri^embeied that my sndeily 

aqp^king, only apply to the specimeus analysed by me, mad tibat 
we have yet to what is the avmage composition ai the crop 
a generaiiir correct opinion can be expressed as regards 
nutritive value of AxthyUts Vulmraricu This plant, at least 
wim grown, on poor sandy soils, has a great tendency to drop, 
towards its maturity, the fij^r and more nutritious leaves, and to 
become stalky and coarse. It may, therefore^ be better on such 
soils to consume it green than to make it into hay. In a given 
state I am inclined to think the plant would compare more 
favourably with green clover than hay made from the Kidney 
Vetch will with clover-hay. 

JUdsoraiGry^ 11, Sdishtry Sqmre^ Pk(^ Streeij 
My, 1867. 


XX .—Remaris on the Implement Pepartmerd at Bury^ By 
Eabl Oathcabt, Senior Steward* 

Hbcbod used to say, I can part with the horse, but not with his 
condition. So the Society—the thing being divisible—should 
part with its stewards, not with their experience. JSr. Wren 
Hodkyn^ Sir A. Macdonald, and Mr. Caldwell, have wiitten 
valuable papers on previous meetings: would that their example 
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had been regularly follonred A fresh eye is of essential import¬ 
ance towards a duly progressive system* It is now my object to 
record the experiences of three busy years of oflSce; to preserve 
the mere residuum —&e moral “ Extiactum Carais**^ 

Many things pass as a whole that would never pass in part I 
am proud of having been an officer of the Society ; and yield to 
no man in appreciation of its importance^ past present, and to 
corner Those who studied the Bury Meeting may well be satis-* 
fied with general results; yet in speaking of details in my own 
department I must be critical—^if not critical, 1 am nothing* 
Whatever may be thought of my opinion, credit I know will fe 
given to my motives, and my obsOTations will not be less lelidirf 
because they are outspoken* I am to deal chiefly with prin¬ 
ciples, because for the third time consecutively the Society is fo 
have the advantage of Mr* Coleman’s practical notes on the 
gaiend show-yard. Before entering in order upon our subject, 
let me stay to pitch one or two preliminary key-notes. There is 
an activity positively contagious— b> keen interest—^insight—a 
tendency to encourage, not to snub, a suggestion—hatred of. mea¬ 
sureless content—^these qualities are required to counteract 
natural drowsiness of institutions. Those who this, year studred 
two great agricultural meetings were struck by some reflecdoii 
such as this:—^If man%ement requires bread& and unity, may 
we not unduly sacrifice unity for breadth? 

It would hie pleasant to dwell on picturesque and hospitable 
Buiy ; to refer to Suffolk, the home of that&nner-penman, Arthur 
Young; and birthplace of the poet of the farm, of whmn it was 
well said— 

**Blooinfidid, thy happy omen’d naiiiB , * , 

Bnsores conlmuaju^ to thy fame; 

Both sense and troth this vexdict give-^ 

While shall hlocsn ihy name live*” 

Space does not allow even for the great event of the Meeting— 
the visit of the Viceroy of Egypt—^mote than a passing notice, 
]>es{nte the fickle weather, here at least, his EQghness was 
thoroughly satisfied with his reception. With an evident know¬ 
ledge of agxicultdre and mechanics, he was full of sympathy 
with our object, and left a most agreeable impression. He told 
ns ai luncheoU how he had himself adapted his steam-plough 
tackle to work earth-levelling shovels, and he applied two 
bills of fare to illustrate the process. The great ruler in Eg;p)t 
must have been impressed by the forty-two acres covered with 
eveiything that could exemplify the padfection of modem agri¬ 
culture : still more must he have been impressed if he reflected 
that he saw an outward and visible sign of that hidden force 
destined to expand, to fill, and to move the wide world, and 
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wiiicli may be indicated by two plain words—^freedom and 
co-opeiatimi. His Highness was evidently “ not one to travel 
Dan to Beemheba, and cry—’tis all barren*” 

The principal characteristics of the last exhibition of Imple¬ 
ments are brieSy these :-^On accoont of the exclusion of cattle, the 
Bury Show was essentially an implement show; considering the 
value of implements, perhaps the best exhibition ever known 3 

remarkable more because of perfectionment of parts than fox^ 
novelty of design; axui for evidence of the steady advance of 
steam power as applied to agriculture* With steam tackle, heat 
being power, to cherish heat is the great object; hence the goal for 
m&Bs enghtes, and^ in the best sense of the word; engine jockeys* 
Tzacthm ex^g^baea«H)alled in &e yard tractariazis, were a no^ 
wcsr&y and snorted about in all directions; there waS 

no pdbse loir dlise iMdbaxiieal CaHbass: yet probably for them 
them m a gma futiiia Might not a curious paper be written 
an tte. bbtay el implsaiexilaf bow they became naturalized in 
agdMIasa} exiedtas cainssive ndals, with corte^ 

fpe^d^y piwwnre an sbswwis iBiid ja%es, pointed to t^ ab$o« 
naoeisity of avcddii^ any Sendem^ jb tlraf dc^part* 

latent to bi^me hide-bou]^. A tmemcleriil^ tiiid 
valnalde featone is to be fotmd m the fact that diete is a miz^" 
muan of offidal interference* In short, the Society opens the 
door—^personal interest walks in and about. The general meet- 
tt# b| ihe yard being merely a form, a characteristic of our 
it^eiltssal convocation is now, all work, no talk The Sunday 
s er vi ce in &e yard is interesting and appreciated. When at 
Bury the clei^man said, ” I beg you to accept the prayer-books 
you have used,” the general response, “ Thank you kindly, sir,” 
was touching. The visitors of the labouring class were inteUi- 
gent; none trudged unknowing and whistled for want of thought. 
An important teaching of the implement yard is, that improved 
agriculture must have improved servants; and this leads me to 
refer to two important considerations—^the promotion of educa¬ 
tion, and the encouragement of rational cheerfulness—-for 

** A merry heart goes all the day. 

Your sad tires ia a mile-a.’^ 

The key to the future of the implement department is in the 
phrase, the spirit of the time must teach us speed.” Consider 
the growth and the tendencies of our population, study American 
Malogxes, and we see that our necessities will lead every day to 
. Ac.increased use of machinery in agriculture-—necessity being 
competition the machinery of progress* It is to be 
cbwimd liuiV regards any Government, refmrma are apt to 
name Seam witbcmt; at least a system shordd ,1® viewed from 
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witliout I advocate no dcg-and^lie-shadow principles. You 
can’t run far before your day; time itself, that changes all things, 
changes by degrees. To preserve things we must go bade to 
our original principles: acting less from habit, more from 
reflection. Improvement in the yard like improvement in the 
implements, must be made step by step—improvement of details 
resulting from a close application of that science of sciences— 
applied common sense; its disturbing influences are powbly 
laxity, and rhinoceros-skinned routine. As we hear less in these 
days of judges and more of juries, where for the purpose of 
exhibitions does the essential difference lie? Prejudices of the 
pocket are not likely to interfere with the wished-for progress 
in the future: all we want is concentrated, sympathetic, retseptive 
management As regards the agricultural mind, insight; as 
regards the agricultural voice, fine perception. The agricultuxal 
and engineering press is able. By evil report and good report,’* 
when construed together, much may be learned. That press is 
a sort of tree of knowledge—the pulse of the agricultural body 
—and on that pulse we should ever have a sensitive linger. The 
difficulties of the future implement department are grea% like 
the steam-hammer, which can smash a boulder or mack a nut, 
we must so justly arrange our testing machinery; that wo do 
even-handed justice alike to the Tiilon manuiacturer and the 
minnow embrya 

Reader, do you know the good old play ‘Speed the Plough?* 
and the oft-repeated and now proverbial question ** Wha.t will 
Mra Grundy Even Mrs. Grundy would, I am mre, 

have approved me following preface to a few practical sug“ 
gestionss—Little things are little things till neglected; 
many things are out of mind when out of view? In our yard 
there might be at either mid of every row of sheds a notice to 
show the number of the stands comprised in that roW; a sort of 
thing that those who run may read. There are two nuisances 
that should be sternly repressed^-a sort of cheap John’s^ 
noii^ vendor of small waxes, and the wet-paint nuisance. There 
is too much black smoke in the implement yard; this is the 
result of bad fuel and bad stoking. Care should be taken to aVoid 
an issue of incorrect prize-lists. The undecorated ** tractarians ** 
should be Controlled in their gyrations, but not unduly tram¬ 
melled. The police of the implement yard requires considera¬ 
tion ; fires to be duly raked out by a certain hour. In reference 
to the Suffolk Societies’ Prize, would it not be desirable to 
obtain a Report on the Plans and Models of Labourers* Cot¬ 
tages ? Might not the very efficient, Assistant-Steward of imple- 
ments be more employed? There was a want of shelter for the 
implement trials; there has been sad loss of all-important time 
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in measuring and setting out portions of land for trials. The 
implement trial-floors were injudiciously constructed, and pro- 
ToHng difficulties in connecting centres on line of motion. No 
crane, and so no end of dragging and shunting heavy mills. The 
crying want with us is more forethought and combined action as 
regards field and yard trials.* 

The importance of “ the soft answer" is nowhere better 
exemplified that in the office of Implement Steward. If my last 
year of office could return, I would say to my colleagues, There 

ample work for three of us; we will each take our depart¬ 
ment ; I would not fear your discretion, only each day report^ so 
that we are not at cross-purposes. We must, as far as may be, 
hee]^ up the tone in our yard. The Society is bound to cany 
out its coz^lions; roudne must give way to utility; we am not 
Medes and Fergus. .And above all it is essential that the 
governors should sympathise with the governed.” Whilst re- 
£emiig to the office of Stew^i it is due that I should record my 
mmm tit dbe good service xei^ered by the Assistant-Steward, 
Sbv SapMck. 

The prise system hinges oa the due selection ctf and 

^ secret of being able to obtain jndges 
^ that the labour we delight in physics pain.^ That we may not 
overstrain this tendency to labour for lov^ let us consider the 
duties, qualifications, and treatment of our implement judges. 
Nothing is more sensitive thau credit, and the judge’s decision 
immedmtely affects credit. The number of judges is limited; 
there is ofi^ undue hurry; sometimes a five minutes’ run where 
isn hour is required. In shorty judges are often unduly worked, 
and unduly blamed. A judge should be a man of experience, 
of a fine temper; he should not only avoid haste, but the appear¬ 
ance of haste. As Lord Bacon say% patience and gravity of 
l^aring is an essential part of justice. The general public Imow 
little of the laborious and intricate trials. Forethought and 
further division of labour is the solution of many of our diffi¬ 
culties. We must at once subdivide the Miscellaneous Depart¬ 
ment, which, indeed, requires of its judges far-seeing and also 
microscopic eyes. How fer do we by our treatment encourage 
these essential and scarce officers ? The answer to this question 
is not satisfactory; there is undoubtedly a feeling akin to discon¬ 
tent. On the part of the Society there is a want of sufficient 
consideration; beyond a bed the judges have little to be thankful 
for. Such things as these that follow are not duly considered* 
Amjiimr-crowded town; visitors considered fair game; lodgings 

—/y___^^ ' _ 

* like to read a clewr paper cm the great agHoidtaraX 

gstheihaga., 
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where no refreshments can be had, and yet tired men must at 
night make and compare nota(, for thoughts, like water spilt, 
may not be gathered up again. The judges absolutely require a 
quiet and convenient rendezvous. Then inst^ of giving the 
judges table money, and allowing them to consult their own con¬ 
venience, quite regardless of distance and conditions of toil and 
dirt, we insist on handing them over for perhaps eight days or 
more together, to the tender mercies of a virtually uncontrolled 
showyard refreshment contractor, with his “ bak’d meats coldly 
fnm^ed forth.” Surely the better plan would be to have a 
refreshment-room, good plain refrediments, with a duly posted 
tariff somewhat as in the members’ cc^ee-room of the Lords and 
Commons. Give table-money, say,* stewards 5s. a day, judges 
IL la, and let all pay. The judge, tired and toil-stained, it may 
be miles away from the show-yard, naturally says, Why shall £ 
not take mine ease at mine inn.” In short, these are weighty 
matters. I should like to see a committee of three appointed to 
consider the whole subject; 1 have a high opinion of the im¬ 
portance of the offices referred to. I wish to see judges sup¬ 
plied with all appliances and means to boot j and I believe the 
liest test of good and efficient regulations of stewmxk and judg^ 
is a host of cheerful and well-satisfied exhibitors* 

Exhibitors are tried in the fiery furnace of competition; they 
are entitled to sympathetic consideration. It would be difficult 
to over-estimate the efiects* of free competition; the implement 
trade is now of world-wide interest; it is highly sensitive, as 
proved by the fact as stated, t^t the Society’s admirable Report 
on Steam Cultivation has already advantageously alhcted tibe 
manufacturers of steam-cultivating tackle. There would appear 
to be phases of progress, periods ^ special growth, in the various 
departments of agricultural implements; for exampH draining 
and tile-making, clod-cruriiing, reapiz^, steam cultivation, the 
gradual economy in the agricultural use of coal in the prodnctimi 
of st^m; the history of this last result, and the history of the 
reaper since the introduction of MHIk>rmack’s reaper in 1851, 
might be suggestive. 1 cannot avoid touching on, hut X will 
touch lightly, the vexed question of the prize system. Objectors 
to that system object chiefiy for two reasons: they say trials are 
often unseasmiable, often hurried. From their own stand-point 
these objectcms have much reason. But looking all round the 
subject, there appears a cousiderarion which, to my mind, is 
conclusive in favour of the prize system. Criticism depends 
on comparison. The prize system does not create competiti|toi; 
it brings it to a practical issue: there is no such thing as absolute 
perfection; but relatively, implements may be excellent. Contests 
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are annuall y becoming more keen. The results of the last steam 
contest must make steam-farmers wish that competing firms could 
make^ not engines only, but drivers. To return to the imme¬ 
diate subject-^exhibitors — they are not satisfied; and with 
reason. As Englishmen they willingly submit to constituted 
authority: they feel that time and chance happeneth to all; but 
they hate neglect and oversight, iwhich after great preparation, 
made in accordance with publish^ conditions, is naturally aggra¬ 
vating. They hate undue haste, and the appearance of undue 
haste. There is moreover a falling to the ground between two 
stools^ m*, in other words, between two classes of judges. It is 
a quesBon how &r judges by thehr awards influence purchasers ? 
Hmt they do influence purchases I cannot doubt, as the ordinary 
famaer iei|iiker#guide; if my observation is just, lhat criticism 
depends m eom^iscsi^ then tbe judges, by the result of their 

That judges sometimes 
sis^gge^ ^{MPovements Is a fad within my own knowledge. 

is a hm e£ natures tbe xbtatio!i prize system, the triple 
d&vm<m of 1856, worfeisdidbQdbty^ 1ml perhaps 
However that may be, fnr^ divisieii of 
&e Miscellaneous Class, is immediateily necesu^ 
dewards know that when them are many eshibilbzs who complain, 
there are mme who are discontented; ndwithstanding much may 
be done by patient hearing and sympathy with the mixed muld- 
tttde. lade^ towards the last it became quite pleasant to go to 
usd fio in the yard, and on recognising familiar and intelligent 
feces, lo exchange friendly greetings. 

My task is fibbed; only I wo^d add two or three sentences^ 
not by way of empty compliment, but to express a hearty feel* 
ing. For our great Society my wish is, may it ever be said 
“ Age cannot wither her, nor custom stale her infinite variety.** 
Of the honorary directoiy, need I say, I concur in the general 
feeling—one of unqualified respect. The judges, they who 
bear die heat and burden of the day, their disinterested labours, 
command our appreciation and deserve our thanks. I can see an 
eminent engineer judge, rain on one side, fire on the other, yet 
all day wearing an expression of pleasant humour, as though 
reflecting on ** Man bom unto trouble as the sparks fly upward.** 
To my friendly colleagues, one and all, I am indebted for many 
agreeable and profitable hours: may I say, and trust the feeling 
fe mutual, should old acquaintance be forgot ? I do thinlc a great 
lAran of our meetings is, that they so tend to blend tbe sym- 
pMHm of those whose best interests are really identical. 
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XXL— Crmer&l Beport m the Implement Show oA Burp^ St. 
Edmunds. By JoHH COLEMiJr. 

Nearly 5000 entries, occupying 283 stands, filling up, not 
merely the ordinarily allotted area, but streaming far over the 
space originally intended for the cattle classes, makes up 
exhibit without parallel in the annals of the Royal Agriculttir^l 
Society. This was, indeed, an attractiye feature of the Show> 
and we cannot but hope that the results of the trials so 
patiently conducted, and a careful inspection of the long 
array of 'machineiy of every kind here collected together will 
convey lessons, the fruits of which may be seen another day- We 
anticipated a great show, well knowing the enterprise of our 
leading firmsj so many of whom are located eastwards. Before 
we enter into detaili^ it may be desirable to mention that the 
Show-yard, enclosing some 42 acres, was well chosen, situated on 
the outskirts of the town, easily reached from the fewest points, 
approached by a broad drive, the visitor was set down before a neat 
and sensible4ooking erection, comprising the Alpha and Omega 
(entrance and exit), Secretaiy’s quarters, Po»iwiflSics% &c. This 
building, which cost some 700L, was so framed that it all takes 
to pieces, packs up easily, and, as soon as done with, goes into 
warehouse at Leicester, till required next year. The Show* 
an ii^galar-shap^ enclosure partly composed of old turf 
and partly new«-made grassy .was on g^dy.rising ground, the 
maehineiy in modon. occupying gmt part of two sidei^ and 
making an extmordinaxy slmw. ,The -railway aecommodalion 
was most inadequate,' nctwidistanding the erecdcm of a siding 
in the yard, where machines and stoA were aM once delivered, 
provided they surmounted the previous difficulties. , Great 
delays occurred both in bringing and removing the goods. The 
passenger trains were also much behind time, and had there been 
the ru^ of either Leeds or Chester, the results would have been 
lamentable; but all acquainted with the present state of the Great 
Eastern Rahway were prepared to hear complaints, and really on 
the whole tho Society may be congratulated on having got 
through a difficulty so well. The small accommodation afforded 
by the town, charming as it is in all other respects, the very 
insignificant quota of visitors it could itself fumisb, led one to 
anticipate small results, even if the Show had been complete. The 
absence of homed stock made it a clear case from the first; the 
extent of the deficiency depending upon the weather, but under the 
most favourable circumstances a financial loss was inevitable. 
This, however, is of minor importance, provided the objects for 
which the Society has worked for a quarter of a century are 
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farthered. The collection of such a magnificent and instructive 
axxaj of machinerj could not fail to interest the East Anglian 
&rmexs. The Trial of Implements, conducted with great care and 
patience, and the results as detailed in the appended Reports, will 
doubtless prove useful to intending purchasers. The exhibitors, 
though they may condemn the system, which has in many cases 
proved their stepping-stone to fortune^ with one or two excep¬ 
tions, rushed eagerly to the fray, and met them fate, as they 
always do, like men; all cannot win, and defeat in such com- 
petidon is not dii^^race. 

The Judges of Threshing Machines state that the entries 
wem generally very good, and so it happens that imeful Imple¬ 
ments remain unnoUced, simply because the results were not 
sufficiency perfect to win. A careful inspection of the taHes 
givmg fibe paeHmmazy trials in Classes B C will prove how 
generwj good %a5 the vradk. Reference to the Reports of the 
and Worcester Meetings, the two last occasions when 
rimllar madbinecy came into coinp^ti<m will show, that at the 
&nner sudh thre^iing macMines wme tried as do not finish, 
which leave the com to fae acted upon ploce^aes; 

whilirt at the latter all the money was lieslowed mt ifiafehing 
mactuh^ The Council have acted wisely in sow givhag 
£«: both, &US acknowledging the value both of the simpler ai^ the 
more complicated machmeiy under difierent circumstances. The 
Judges expcess a strong opinion in favour of the simpler form, 
and farmers who thra^ out of doors—a practice that is very 
general in many districts—will generally endorse their views. 
The finishii^ machinery in many cases fUfiUs its purpose well; 
but, as a rule, the crop is not sufficiently uniform to affiord an 
even sample as it leaves the machine, the motions are too 
unsteady and irregular for good dressing, and the result not 
worth the power consumed. 

With regard to Steam Engines, I regret to state that the 
Judges’ Report has not yet been received (October 3rd). 

Beport of the Judges on Threshing-machines* 

We have to report a large eantiy in the following proportions:— 

Entries* Prise* 

Class A,—^Horse-power Machines, the power not to exceed £ 


that of 4 horses . 5 .. .« 20 

„ B.—^Portable Machines, not exceeding 8-horse-power, 

to be worked by steam, including any variety 
that does not profess to do more than prepare 
the com for the Pinishing-dressing machine.* 19 40 

' ^ 3 ^ D.—-Portable combined Steam Thresbing'and Finish¬ 
ing Machines .. .* .. „ 14 „.. 40 
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Class A.—Hobsb-powsb Haghi]^ 

'We heg to snBmit fot consideiatioE of tlie Implement Committee that this 
pnze be discontinued, and the money Offered for a cheap and simple ^straw-* 
elevator, or' any other labour-saving application, in the Threshing Section. 
Horse-power maobmes, though stiiU in use in some districts^ are generally so 
indicaiive of a backv?^ condition of agriculture, the process is sdtc^ther 
so clumsy, and the power consumed, so great for the work performed, that 
we thiuk it is a positive mistake to encourage ‘by prizes macMnes that ou^t 
to be bye-gones in Enghsb agriculture. The plea zxuiy be raised that a kugo 
foreign- ^mand stiU exists for these rude contrivances; it may be so, but 
this must yearly diminish as the advantages and economy of steam b^xnne 
more apparent. The primary object of our Society moreover, in offering 
prizes is to devebpe machinery valuable to the British farmer—^the benefittii^ 
exhibitors being incidental. 

The five competing machines were tested as follows :—A pulley being placed 
' on the drum-spindle^ each machine with horse-gear was miven throng the 
dynamometer by one of Burrell’s engines, the governors being adjusted for a 
slow speed; aftb putting through a few sheaves, to see that everything was in 
order, 100 sheaves were allowed, the time of threshing noted, the dyna¬ 
mometer indicaring the total horse-power, from which the average horse* 
power per minute was ascertained. The results are recorded in the subjomed 
table:— 

Class A.—Tabpb Ho. 1. 



Number 

of 

Artlde. 

Price 

Complete.; 

1 

1 

Tfme 

duriog 

Experimeni 

WbKl(OQiie. 

i 

Total 

fiorae- 

,pmr 

for 




^ 1 

lain. se& 



1 

Wallis, gadare, andl 
SfeevQQs 

Tadceraad Sous .. 

4T54 

67 

12 40 1 

lOSSbettm 

efWlieftt 


3'68 

4609 

60 

1$ 20 ' 

1^* 


8*93 

Basscsne and Sens .. 

3562 

60 

14 47 

9» 

eS'Si 

. 4*88, 


{ 627 } 






Turner and Fardon.» 

1 and { 

66 

4 30 

*» - 

69-37 

16*41 


1 628 [ 



t 


Woods and Cocksedge 

2318 

49 

27 34 


60-82 

4'40 


Ho. 1. WaBis and Haslam’s gearing is fitted with wrpu^t-imn spindles and 
brass spherical bearings to reduce fncrion. The driving-wheel is Iai!ge atid 
atnmg;. the horse-g^ is on a frame running on fofor wheels, and is expe- 
dltio^y packed up; the horse-|»les app^ to be too high to secure the easiest 
draft, a defect that may be easily put right; the drum, 8 feet 6 inches by 
20 indies, is fitted with Gk>ucher*s beaters. Host of these machines would be 
improved if the datted incline plane which receives the straw firom the drum 
were lengthendt, so as to allow a better ohajMse for the separatioa of straw and 
grain; as it is, a vast quantity is brought over, and more or less wasted. 

Ho. 2* Ta^^ and Sons entered a well-made, strong, and portable appa¬ 
ratus; the hOxse-woih being carried on a ficame with four b%h wheels, on 
which the dram is also packed; the horses work either in shafts or traces; the 
gearing is light, and the speeds wdl arranged; the straw is received on a tra¬ 
velling web, and thus elevated to a greater hei^t, allowing more space for 
the grain to separate itselfi An inclined datted platform would be more 
effectual. 

Ho. 3, Bansomes and Sims. The spindle is replaced by a cross strap, working 
^ough an intennediate motion; the drawing-wheel is in segments—supposed 
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to 1)6 an advantage in the event of a cog hreaJdng. This, however, is doubtfiil 5 
ham and horse-works carried on loose wheels; patent drum with six round 
twisted beaters; cast-iron bearings; the drum-frame altogether too small; 

Ho. 4. Messrs. TWer and Pardon’s machine is dtted with a dmm capable 
of working lar beyond the power of four horses; consequently 100 sheates 
were slippS through in only 4i minutes, consnming 15-horse power. 

Ho. 5. Woods and Cocks^e’s machine is a complete contrast to the last It 
has a nominal 3-hoise power; the drum is only 2 feet 6 inches long, and the 
feeding is a very slow, ^ous business, as is evidenced by the time consumed 
over 100 sheaves. 

We awarded to Messrs. Wallis, Haslam, and Stevens, First Prize, 122.; 
to Tasker and Sons, Second Prize, 82. 

Class B. 

The entries in this class, which includes all machines that only profess to 
l»epam the com ^ dnal dreeing, were the most nmnmns end important; 
ire are Tmanmooue in oond.deiing tnat in portable machinery empipyea in the 
£4^ ixmiplkallon of a separating apparatus is imdesirable, the result 
obtsined ^ oosomensuxato in any degree with the outlay of money and 

powers. mmom is the <arop sufi&ciently even in quality to present an 
nmibrm sample tlbrunghon and how impossole it is that the top, middle, and 
base dT a el^, sboula be alike; lastly, how can su&ient steadtoess of motion 
be seemed whm the fans and serees% whidi am ^mded upon for separatii^ 
theoom,amaUdrivmthitm^ih6amn-s^ WIm has nat jslt the sudden 
check, and sometimes ahnost stoppage,, of the drum fiNxn Imgular feeding? 
And, when this occurs, Ihe spe^ of the varkms peris of the maidune is 
retarded, so that the fans do not li^ow out the ehaS^ these»!e^ Ihil to separate 
the grain; hence we have, as our experiments fully prove, much tail-com, 
doMi &C. mixed with the head-corn, or else a fair sample is obtained at the cost 
c£ allowing much good com to go over with the tail. If our readers will'direct 
ihi^ attentiem to the power consumed by the single and dnishing machines 
re^ectively, they may judge for themselves whether the result is worth 
lbs cost. 

The restrictions of the Society as to the amount of horse-power consumed by 
these madunes very materially affected our awards^ putting out of court some 
excellent machines that otherwise might have been distin^sbed; the fewer 
the restrictioas, either in live stock or implements, the more satis^tory to rdi 
parties are the awards. Still it is only reasonable to expect that for a sln^ 
blast-machine an 8-borse-power engine should amply sufdoe. The condidons are 
well known to exhibitors, so that if they fail to comply with them they have no 
ground far complaint; nevertheless it must he very annoying to be thrown out 
owing to a small excess of draft 

Having an unusually large entry, and a limited time, our object was to give 
such a preliminary trial as tvould enable us to cull out the worst machines, 
and thus narrow the list for the final and conclusive test. A high shed, 
sufSciently large to hold two machmes, ivas provided; under a second shed 
the dynamometer, on a frame with wheels, traversed by means of mils from 
one position to the other as required, a dummy, with hand-wheels of similar 
diameter, enabling the authorities to get a second machine into place wMls^ 
the trial of the first was proceeding; the introduction of the dummy is a 
decided improvement over the ‘Worcester arrangements, and when once we got 
into work no minecessary delays occurred. Two of Burrell’s 10-horse power 

X es, provided with three spej^s for the governor^ were employed to drive 
machine; and very steadily they worked. Everything bring ready, 
10 sheaves were allowed to insure the straps, screFS} ^ order« 

Then 100 sheaves were put through, time note^ the djnammnet^ ir^catang 
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the power consumed. During this trial we examined minutely the nature of 
the work, tabulating the results, m given in Table No. 2. As a rule, the com 
was clean threshed, the machinery ^ing nearly all supplied with Goucher^s 
patent beaters, modified in a few cases. The com was more or less broken in 
every instance, partly from the dry and free condition of the sample; noticeable 
differences occurred in the proportion of Wkifecoats, &c,, unthrashed; those 
machines furnished with a rubbing apparatus cleaned the com moat thoroughly. 
The separation of small seeds from the chafl^ an important point, when the 
latter is used for food, appears to depend upon the combination of blast and 
screen. The general adoption of CoulsDn^s spring susjjenders, for carrying 
the caving-screens and winnowing-box (modified as to substance, s6me being 
^ual throughout, others strongest in middle, thus making both ends elastic), 
is a decided improvement, both as reducing cost and lessening draft. The 
following table gives the results of the preliminary trial, and indicates the 
reason for our selection of machines for furtker competition. (See next page.) 

In the second trial the following points wrere to be solved:—The weight of 
corn threshed during an interval of ten minutes; the proportion of grain not 
sacked, scattered, left in the chaft carried over wirii the straw, or under 
the machine (all of which must be more or less wasted in the field); the wheat 
in Whitecoats (also indicative of loss, since good large com is sure to come 
over with these); and lastly, the weight of chaff and foreign matter in three 
bushels of the sacked com; that machine ^vas held to possess moat merit which 
most completely separated chaff from com, and left the separation of the dif¬ 
ferent qualities of grain as the only work to be done by haid. 

We proceed to notice briefly the different machines. , ^ 

Marshall and Sous, Gainsborough: pa^cularly steady in work, owhg to 
solidity of frame and well-balancm driving gear. The com k thorou^ly 
rubbed by hummeller, and the chaff well blow away; altogether an e^ieeSent 
machine. Exceeding the limit of power, it is disqualified; hut we shoold be 
wanting in fairness if we omitted to express the mgh opinion we aU entertain 
of the merits of Messrs.. Marshalls macbme, 

Hilmphiiesy of Fershise, fully justified the high reputation they have gained. 
Their chief merit is simplioity. The working parts «re few, draft mcmegrat^ 
and llahility to derangement reduced. The (xm on its way to the hummeUer 
is retained in the whitecoatex^box, and subjected to the action of iron beatem 
revolving fiOO times in a minute; hence the abeoaee whitecoats. Ibe 
separation of weed-seeds is well dmie, the wixmowingH^ having a fine wire 
b^ through which dirt and seeds are ^ken. 

Bansomes and Bims have a strong open fitame, well-strutted $ a simple 
arrangement for bagging chaff without power; the hags, of peculiar shape, 
being suspended to the chaff-bonnet; Brinsm^’s shakers, a series of 
revolving at right angles ^ to the’passage of the straw, famished with teeth 
that int^lap with those In fhjut and behind, and thus carry on the straw 
by ,a continual agitation; the separation being raidered more perfect by 
the action of a puddler, which, with a pendulum motion, seizes the straw 
as it comes, retains and spreads it ou^ and so p^ents it being jerked 
from the drum on to the middle of the shakers. This must be an admirable 
anangement for barley, Beference to Table No. 3 will show the moderate 
power for work done. The winnowing process was not good, and admitted of 
some imprevement, more chaff and heads being left in the sample than in 
any other case before us; this, together with the large proportion of whiter- 
coats and the iudiffermt serration of weed-seeds from chaff, are defects that 
should be remedied. The safety-feeding hopper is noticed by the Miscel¬ 
laneous Judges, we therefore refrain from more than a passing allusion. 
This novelty consists of a fence round the mouth of the dram, to prevent any 
person from falling in; in case any one “ the worse for liquor ^ fell over the 

fence 



OtAMa B.— Taxcoi No, S, 

Tint CtABB or PoBTAraa TnBAsinHa Machikbb hot hxoheihno 8 hohk*pow« *0 TffiUPABBi the Cobh hob Dbkbbiho. 


596 Jmphmeni Show at Bury Edmurid^s. 


■■ 

/Total 
{ 400 

O O O O US G to O US O O o O 

Ol . «>. G CO USto (M G o O O 

CO • CO ot CO eo CO eo 04 04 eo «o CO d 

'pajntbpn TuoQ 

20 

O . o to o tots d tes ta O o o u» to % 

d • 04 04 I-H ^ F-i P- d d 04 r-l rH » 

ni3]|azqmii&Bi;s 

g 

s •§§§§§§§§§§§§§ 

•spa) 

QiOiQ dsai 

g 

US *1010010 *10 - O to O US US « 

fl • I-I 04 • 1—04 F-c • 

*sSn|A«> 
inojg 03^ 

20 

to •OOOtOUSO -lOOOOO * 

Pt 04 C4 04 P-I •-« 04 -pHdddOl • 

\ 

*mo3 

toogy asjy jpnio 

50 

40 

40 

40 

50 

60 

60 

50 

30 

30 

50 

50 

60 

50 

40 

*ypnt> 


o • o o o o o £o o o o o o o 

lO'«t>C£>C0CDCOCD-^pHI»-Oi-«eOO4 



O *0000000000000 
lo * US^.0(0 to Cl CD US O 

'IMMHNJn SMMn' 

001 

GS • Q fr'QO O OO WO» O PO CO ® 

• pHt . p-t ,rNI IH) 

'sak.vaqB JO 'Oj; 

• 

• 

SSSSSSSSSgS^SgS. 

TWOJX 

m 

aUS«0Oi0^m««pj«'t|‘<s»p^OO 

®eo *j» ’c**"3'aj* to *4* d -GUfS cfcfi 

'-US^*OCDUS«^<DUS10USOOt«>USCO 


■ 

Ol etusootpp-i o4eaus»*>oo 

«oooooeoo»usr*p->»<*c<90eMC(toto 

9m4 ^ ^ ^ ^ 

VXUl 
t JOJOOAOd 

■asioii inox 

■ 

c^»<*us-d»'«j*oitOf-(C^p-<oiF-40oo 

p^'^-Hic4oor*ooaoc9c9daousQus 

oddoo'^ouseooooo’^H'ao 

09CSUS<9€04**tO'<4<COtOUSCOUa'0>0 

p«* 

Majiod 

-aszoq iBaiaioj;^ 

• 


’MPa 



’apiPT 

■ 

SSSSS*-'^'^'^wooo’^»ousoooo 
aoooiaocsecr-i>>*3*c»tct*.ac>p*ao 
cbcocscsu>jt>.^»Oesor*'^>'-coao 
! <4* cs <1^ OS'44'Cl* ^ 03'4* ^ 

S 

i 

1 

1 • 

1.: 
I: 

1 = 

® § 

• . . . .rS . g 

^2 tti 

•'iljlslll 

•tillllrfllllllf 



































CXiASfl B. —^Tablb No. 


597 



* Trial disoon^nu^. 




598 


Implement Wwm at Bury St. Bdtmnd’s. 

fence, a moveaMe iron grating is so arranged as to fall and close tlie moutlu 
Tti its present form this arrangement is rather inconvenient to the feeder, 
interfering isith the regularity of the feed. ^ 

Xalder and ^aider’s machine, vrliich received the third prize is novel in some 
respects. The winnowing apparatus is driven by a simple eccentric, whidi 
appears to work well; the shakers are driven by a ficiction-pulley, and the 
traveliing-wheeis are of cast-iron with semi-hollow felloes. 

It would be hardly fair to pass unnoticed the machines of Messrs. Holmes 
and Sons, Norwich, and Messrs. Clayton, Shuttleworth, and Co., Lincoln, 
although owing to the power consumed neither were eligible for the prize. 
The construction of both is good, the Lincoln firm being well known for the 
excellence of their workmanship, whilst Messrs. Holmes clean the chaff by a 
very simple arrangement. As botihi these makers will be referred to hereafter 
we abstain fiom fmther comment now. 

Having the arrangement of the money in oni own hands, we considered it 
desirabk to award three prizes, viz.:— 
ilzst prize, Mesara Bansomes and Sims. 

Secmm |dz8, IL Humphries. 

Third prizes Haidar and ISMet, 

Ills notemadhine was the only one fitted 

iriih hli patet 


ou&Bsc. ; ' 

In this class we have all those finishing maftihines to dress 

up the sample ready for deKve^» Eight entries came under oonsidemtibn; 
the trials were on the same principle as before. Three bushels of the head- 
eoru from each lot were pass^ through one of Boby’s finishing-machines, as 
a test of merit. The quantity of Ihit corn, &c., thus removed varies very 
conriderably, and proves the correctness of our views as to the imperfec- 
.. of these machines. Ko farmer who values his character as a good 
deliverer would like to offer such samples in a market. The following table 
give the results of the preliminary canter. 

Messrs. Holmes and Son’s machine, with the drum nearer the centre than 
is coinmon, is well balanced, strongly made, and steady in its working. The 
com is eievat^ to the top and above the shakers, and winnowed by a crc^ 
blast, the winnowing-box having a face of fine perforated zinc wire; the dirt 
and seeds are blown away, the chaff is s^mked welL To obtain this cro^blast 
either mitre-wheels or fection-wheels are necessary, the latter are used in 
this case: not, perhaps, the best mechanioii arrangement, as these wheels and 
the shaftings are somewhat in the way and veiy unsightly, yet they are well 
balanced and work quietly. The box-shakers have edge-heaters, which tend 
to ke^p the straw up and thus assist the jerking action; they are driven by 
a double crank and connecting-rod. The rotary screen is regulated by a 
change of speed, sentog the com through with greater or less rapidity, 
according as much or little tail requires removal. G-oucher’s beaters are used, 
but in addition is a plain convex beater. A trap-door at end of the hummeller 
converts this into a single blower, if required. 

In Clayton and Shuttleworth’s machine the dnim-sj)indle is attached to a 
strong bracket, which, although somewhat unsightly, steadies the drum and 
Zaves the lausses. Penny’s screen is used. The workmanship is escellent, 
and the znachine has a compact and trim appearance that looks like work. 
EveEythmg is made as simile as is practicable. 

The table ^ven at p.60p embodies tke facts azxived at, emd will sufdciently 
ihs cur ^ 
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In^hment Show at Bury St. Edrmnis. 

Our award ^vas as follows:— 

First prize. Holmes and Sons, 207. 

Second |)rize, Clayton and Slmttlewortli, 157. 

Third prize, Marshall and Sons, 67. 

Amongsfc the novelties at Bury, one of the most interesting was Mr. Daniel 
Crowe’s portable 7-horse power thrashing-machine, with engine combined. 
It closely resembles an ordinary threshing-machine in appearance, the engine- 
works being at one end, with the boiler placed underneath, but so enclos^ in' 
the jhamework that the tall chimney alone suggests the notion of steam. 
Weighing 7 tons 1 cwt., it travels with perfect ease, and, having the fore- 
wheels placed under the carriage, turns in its own area with rapidity, 
steerage is very simple, and, if strong enough for stony roads, admirable. 
Hr. Crowe, who hails from King’s Lynn, Kortbik, brought his apparatus from 
Towcester, in Northamptonshire, to Bury St. Edmunds^ 84 miles, consuming, 
as he states, only 16 lbs. of coal per mile. The fire and boiler are both carefully 
shut in; the latter, though near the ground, is never sufficiently hot to be 
dangerous; indeed, Mr. Crowe states that he has purposely surrounded it with 
straw and chaff whilst thrashing. The drum is not driven direct from the fly¬ 
wheel, as in ordinary cases; and thus the speed of the drum can be alter^ 
to suit the com, whilst the other parts of the machine are working at a fixed 
speed. One strap drives both dressing part and shakers, and a Y-groove friction- 
wheel is employed to drive the fan; all the straps are under cover, and are not 
easily affected by weather. The rapidity and ease with which the machine is 
placed in position and set to work offers a marked contrast to the loss of time 
that invariably occurs in fixing an ordinary portable endne and threshing- 
machine. We were at first apprehensive of accddents from the proximity of 
fire to the straw, but, after trial, are satisfied that there need be no mom risk 
than with a common engine. We set Mr. Crowe to wmk on some inferior 
wheat, which had been objected to as not good enongh fcHr the trials, bemg xonch 
blight^, and the straw in consequence rotten. In 9 minutes 44 stones of 
weU-blown but much broken wheat was thrashed, the waste under and about, 
the machine being absolutely nil. The breaking was caused by the drum 
bdng set rather too close at the top. Several loads of barley having been 
thoroughly soaked by the rain on Monday offered to some of the makxas, 
but declined. Crowe steamed bp to the stack, steered through a mnow 
space, set to work, and threshed it marvellously well—no doubt in conse¬ 
quence of the greater speed at which the drum was driven; the cavings were 
all but free fr^ com. It therefore, quite evident that we have a prao- 
tical and efficient combination, capable of some improvements in detail, but 
of great use for letting out. The pnce, 8807., appears very moderate. 

In concluding onr Beport we desire to tender our best thanks to the Imple¬ 
ment Stewards for their kind attention to all our wants, and also to Mr. James 
Amos fmr the patient and unfiagging attention with which he conducted the 
dynamometic experiments, and to Ms assistance in carrying out the trials. 

H. B. Caldwell. 

John Bbasnett. 

Thomas Scott. 

John <k>nHHAN. 

This excellent and comprehensive Report may he supplemented 
by a few remarks touching the arrangements at Bury, with a 
view to improvements in the future. The importance of the 
verdict to the exhibitors may be judged of from the anxiety 
evinced to secure the prize, and the extreme jealousy that prevails 
as to impartiality. &eing, then, that Implement-makers are 
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willing to undergo great outlay, and submit to great incon¬ 
venience, it behoves our Society to be careful that the trials 
are conducted in such a thoroughly conclusive manner that 
no one can fairly complain, but all, whether beaten or suc¬ 
cessful, must acknowledge the fairness and completeness of 
the ordeal. Now, the first requisite is time; nothing can be 
well done if done in a burry; and when judges have to deal 
with such an array of implements as at Bury, and have only 
days as the given time, one of two consequences is inevitable, 
eidier the trials are hurried over, and the risk of error greatly 
increased, or else, as in the present case, the awards are not pub^ 
lisbed. until the show is half over, and the successful exhibitor 
forfeits all the advantages he would derive from publicity. The 
implement awards should be lodged with the Secretary on the 
Saturday night, and according to the entry, which is known in 
May» ihe time allowed for judging should liie determined. We 
dweU cm this point, remembering the facets relating to the New^ 
castle trials of steam cultivators. Work commenced on the 
Tuesday, weather fine throughout; yet, nUftwilhstauding great 
exertions on all hands, the awards ^ere ^ 
the Tuesday afternoon in the show week. It is jmssluis that 
entries at Leicester next year may exceed those at Neweastla, and 
just in that proportion should the date of the trials be put 
forward. The second point to which we would direct attention, 
is the importance of securing uniform conditions during the trial 
of a class of machines in competition 'for the same prize. The 
weather at Bury was splendid until noon on Saturday, the ISth, 
when a sudden and very heavy thunderstorm caught the com in 
lick and in the waggons; consequently, when the judges again 
got to work, a protest was raised on account of the condition of 
the com, and it was with difficulty that some comparatively dry 
sheaves were picked out; but some of them were slightly damp; 
and it is evident that ffie trials after such rain could not take 
place under exactly similar conditions. Moreover, very serious 
delay occurred from rain. The risk of such delay might be 
easily remedied by extending the machine shed, say 12 feet on 
each side, filling these spaces with well-tied sheaves previous to 
the commencement of the trials. The next spaces to receive 
the machines should be 9 feet wide, whilst a clear space of 
15 or 18 feet in the centre of the shed would divide the two 
machines, and allow of ample space for collecting the products 
of the experiments, winnowing the samples, &c. At Bury the 
shed-room was only sufficient to hold two machines, the corq 
being brought, on carts as required. The cost of the extra 
roofing would be more than repaid in the saving of labour in 
cartmg the sheaves from the stack to the machines; nniformitj 
of conditions would be secured, whilst the risk of serious 
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Hndrance from rain would be avoided. We further think that the 
trials of food preparing machinery would be more satisfactory 
^Tinder cover. 

Some objection was taken to the validity of the thrashing 
trials, not by exhibitors, but observers, on the ground that such 
important decisions demanded a much larger trial, that instead 
of 100 sheaves and 10 minutes, each machine should have set 
down to half a day’s work, and then the results would have been 
of value; but would this be so? we think not; every fact con-' 
nected with the working powers of the machine was as clearly 
visible in the run for 10 minutes as in 10 hours, and each esdnibitor 
had been previously allowed ample opportunities to adjust the 
various portions of his machine, according to the condition of 
the com. 

It is to be regretted that no.premium was offered for Straw 
Elevators in connexion with thrashing machine trials; the difii- 
culty of obtaining hands is increasing every year, and certainly 
the Elevator does the work of two men; Mtherto the price has 
been too great considering the simplicity of the apparatus; we 
are glad to see that both Messrs. Hayes and Son, and Amies 
and Barford, have somewhat reduced their prices, though there 
is room for further alteration. We hope to see these machines 
sold at 30Z. The power consumed by the best is very sinall, 
probably varying from J to f of a horse powcar. 

M^ort <m Pomr-rdriven Chaff Ouiten^ de, 

THB lmpleinenta tried by tm were all well adapted to be driven by Steam, or 
Horse Power, vis.Charf Cutters; Grinding Mills, with stone grinders for 
grinding agricultural produce into ; Grinding Mills, with metal grindors 
jfor grinding agricultural'produce for feeding purposes; Linseed and Com 
Crushers; Oilcake Breaj^ l^r large and sinall cake; Bone Mills; Bop 
Pulpexs. 

Chaff Cuttbes. We bad sixteen for trial, and we gave each machine 
one cwt. of very dry rough wheat straw for the firsts and 70 lbs. pf rough 
hay to a few of the best machines for a second trial. See Table L 
, GBumiHO Mills, with Stone GnismBEs. We had eight for trial, we gave 
each mill some barley for a preliminary trial to adjust the stones, then 56 Ibsf., 
and toSk time, dpc., as below. See Table 11. 

GBiNuiKa Mills, with Metal Gbeslees, We tried eight, our rule was to 
give to each mill i cwt. of Indian com, then i cwt, of barley. We made 
two exceptions; to one mill, because of the superiority of its performance, we 
gave i cwt. of wheat and i cwt, of linseed, all of which it did equally well. 
See Table IIL 

Linked and Coen Cbushees. We tried ten with 28 lbs, of hnseed, and 
'84 lbs, of oats each. See Table lY. 

Oil Cake Bbeakebs. Sixteen were tried with i cwt, to'eaoh machine for 
breaking both fine and coarse. The time and power was takpn while breaking 
the cake fine. See Table T. 

Bone and Bone Dust Mills. We tried only foiir, three of which worked 
remarkably well. See Table YI. 

Hoot Pulpebs.* Twelve tried, each with 1 cwt, of mangold. See Table YIL 
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One hundred and forty-three trials on seventy-six articles were made by us 
exclusively of the preliminary trials and stoppages,—^tbe results were mostly 
very satisfactory, except in the case of mills with stone grinders; in these 
the chief difficulties^were caused by the great weight of the mills, and it was 
also hard to apply the proper speed, most of them having their pullies top 
small, and some pf, the exhibitors, or their men, were in too great hurry, 
and so much overfed the mills that the dynamometer was loaded beyond its 
power. 

We beg to suggest that when these maobines again come to trial, better 
arrangements be made for attaching^ the machines to the dynamometer, as a 
great deal of time was lost in moving‘them and getting them ready for trial. 
The platfonn should he levd all round, so that a machine can be put on it on 
any side. We recommend also that a shed be erected so that tbe trials be 
made under cover, as much inconvenience was experienced from not being 
sheltered from the wet. 

The stone mills should he brought to trial on four wheels; 

JOHX Hicon, Btmchurch, Bugby. 
jAjpis Mabtist, Waindeet, Lincolnshire., 

The absence of detail in the above Report renders a few par¬ 
ticulars desirable; Messrs. Richmond and Chandler, who are 
once again ahead of all competitors with chaff cutters, have 
introduced spiral springs on each side of the box, by which ihe 
feed is pressed down in place of the lever and weights, which 
are troublesome to regulate. Another novelty by the same.firm 
consists in the introduction of a travelling chain on the bottom[ 
of the box, which draws the feed forwiatdi and materially reduces 
the labour 6f the attendant, a useful addMon to the larger machines. 

Picksley and l^ms, well known as good makers, 
exhibit Several ndvelfies, principally an arrangement by which 
clutches ara Substituted for ordinary change-wheels, $o that 
alteration in the length of cut can be made whilst the machine 
is in motion. Messrs. Carson and Toone have a simple arrange 
ment for sacking the cbalB^ particularly useful where operatibna 
are conducted out of doors, not unfrequently the case in large 
sh^ fq&rms. The average horse power appeared to be moderate. 

^ grinding-mills are a particulany interesting and im- 

class, which appears for the first time at a Royal trial. 
At^W^casde the miscellaneous judges awarded a medal for 
Amory Felton^s American mill. *Jhis has been much improved 
upon to several particulars, and Messrs. Riches and Watts^ 
Amies and Barford, and others, have made and sold large 
numbers since, So for as we can learn they have generally 
given satisfaction. The wear of the grinding surfaces, * both 
cylinders and breasts, is considerable, but as the cost of the 
former is only 3/,, and the latter 30s., the outlay is not exces¬ 
sive when we consider that, with proper care as to absence 
of stones, from 700 to 1000 quarters of com may be ground 
Without renewal. Mills of this class supply a want long felt 
by those whose occupations are not large enough for stone 
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mills. The American mill consists of a fluted barrel cone- 
shaped, the surface of the best chilled metal, revolving in contact 
with similarly fluted breasts; the com enters at the upper end 
of the mill, and is passed round and round until it is delivered 
as fine or coarse meal, or only kibbled, according to the 
proximity of the breasts to the grinding surface. The rapidity 
with which ordinary work can be performed, the moderate power 
consumed, and the comparatively low price, are points in favour 
of these machines. 

Messrs. Turner and Pardon’s mill is probably more ingenious 
than practical; a spiral screw* runs from end to end above the 
barrel, revolving independently; this screw passes the corn 
forward after being carried round by the barrel, and the rapidity 
with which it is driven determines the coarseness or fineness of 
the sample. The power was too great, and the com handled 
quite warm. The judges mention 8 machines as entering for 
trial, yet the results are only given in 2 cases^ a mS.tter of regret, 
as exhibitors are generally anxious to learn all they* can as to the 
draft of their machines, 

The novelty in the mill class is the patent cn;sher exhi.bited 
by Statber and Thompson of Hull, which has b^ used largely, 
and with great success, to crush cotton seed, grind locust beans, 
and palni kernels. The peculiarity consists in the fact that the 
work is done without contact. The iron beaters, which resemble 
the arms of a whitecoater in a thrashing machine, are not within 
an inch of the ribbed concave, against which the com is thrown 
and broken by centrifugal force, caused by the beaters revolving 
some 3000> times per minute. This mill is simplicity itself, 
consisting of a narrow cjdindrical box, into which the corn is 
admitted above and escapes through the meshes of the wire slides 
which form the sides, and are altered according to the nature of 
the article and the fineness of sample required. It is quite 
evident from the trials we witnessed that any hard dry imbstance 
must be reduced, but we apprehend difficulty with soft damp 
corn, and it will be noticed that the barley was not well ground, 
while other harder substances were thoroughly reduced. Bones 
were speedily made into powder, and samples of coprolites were 
shown, although we did not see them ground. We understand from 
the judges that the power consumed for a given quantity did not 
greatly exceed that of the prize metal mill, but a much longer 
time is required. This is an.objection, and we are led to con¬ 
clude that this highly ingenious machine is not in its present 
fonn BO well adapted for a farmer’s use as either an American 
mill, or a good pair of Burr stones. The fittings were 
tude^ and might be considerably improved. We regret 
that vife hav# not given the power consumed in these 

trials, ana ^tered more generally into details. 
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Although ineligible for the prize, and therefore not brought to 
trial, we must notice C. BurrelPs Portable Mill for grinding 
coprolites, as an implement much valued by large occupiers in 
the Eastern Counties, who employ coprolites largely as the base 
of their turnip manure, and who still consider they can make a 
good article at a lower figure than that at which it is sold. The 
4 ft 6 in. French stones, built on edge, produced a capital sample. 
Price, 18Qt _ 


Sepori on the Band-power Machines* 

It will not be necessary to attempt an elaborate detail of the trial of hand- 
power machines. There was little novelty to describe, and provided'the 
implements were strong and simple in construction, the dynamometer ajffords 
evidence of peculiar importance in guiding us to our decisions. 

CoBN-DbeSSINO MACHDirES. 

We felt no diffilculty in awarding these prizes; the two winning machines 
producing with great ecomony of time and less power samples very superior 
to all the others. The division of corn in Tasker’s machine was exceedingly 
good, giving an excellent sample with only a modicum of good grain in 
£l the collected ofials. The merits of Corbett’s dresser was scarcely inferior: 
whilst in several of more costly and complex structure the ig[uantity of good 
grain in the spouting was sadly in excess of what should be' &und there. 
Each machine had a preliminary trial, and re-adjustment was made when 
required. Two bushels of wheat were allowed for each experiment. 

The following tables of dynamomical results cannot fail to be interesting, 
and we tender our cordial thanks to Mr. Eaight, our attendant engineer, for 
his valuable services. If, on examination, these tabulated Jbrms be found, 
seemingly, not to agree throughout with the awards, it should be noted that 
speed and lightness of draught would not in themselves assign the jSrst posi¬ 
tion, if defect in strength, and want of simplicity in the construction of the 
working and wearing parts, or inferiority of sample produced, counteracted 
those adbnitted advantages. 

Quantity^ 2 hmheh Wheat* 


Name of Maker. 

Article. 

Time. 

Bevo. 

lutdosa 

Power 

(ill 

footlba). 

Price. 


Remarks. 

John Baker .. .. 

41 

t fi 

1 55 

73 

6,360 

£. a. 

9 10 

a 


Besjasua Kittmer .. 

71 

1 26 

51 

5,305 

9 0 

0 


and B. Hunt.. .. 

650 

2 30 

87 

4,630 

8 8 

0 


Page and Girling 
Booert and J. Beeves 

706 

1 32 

54 

6,550 

9 10 

0 


762 

1 28 

52 

4,530 

10 10 

0 

Commended. 

S. Corbett and Sons .. 

992 

1 7 

34 

1,850 

9 5 

0 

Prize £8 

Murton and Turner .. ! 

1409 

2 10 

75 

13,230 

11 11 

0 


Holmes and Sons 

5483 

1 27 

49 

8,470 

mmUM 

0 


Tasker and Sons .. i 

4612 

0 54 

32 


9 10 

0 

Prize £12 

BobertBoby .. .. 

328 

2 33 

84 

12,260 

15 0 

0 


William Smith .. .. 

67 

2 35 

88 

10,560 

9 9 

0 


Bansomes and Sims .. 

3571 

1 46 

61 


10 0 

0 

Commended. 


Coen Screens. 

In this division of implements, the rapidity of the work, the lightness of 
the power, the simplicity of the construction, and the decided superiority of 
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the sample produced hy Hornsby’s screen temoved every doubt as to the 
award. This new rotary screen consists of a simple cylinder of coiled wire, 
like the ordinary fixed-mesh screens that have been long used, but instead of 
the cross-bars being placed longitudigally, they are placed ^agonally, in a 
serpentine form, and each separate coil of wire is lapped or bound round the 
outside of them in the ordinary way of wire-stitching. Then by bringing 
the adjusting screw to act upon the whole cylinder it is contracted or expanded 
equally from end to end, and thus easily adjusted to suit grain of any siase. 
Tie large and cumbersome sheet-iron screw, formerly used to conduct the 
grain along and to diffuse it over the screening surface is dispensed with, the 
inner serpentine bars answering tbe same purpose, and thus giving lightness 
and strength, great simplicity with durabiuty. This maobiae affords a large 
screening suiiace wilhout complication parts. 


Qmntiiyf ^ hmhds Wheat 




: OSne. 

Bevo- 

Ifrtittvnfc. 

Power 

(In 

1 !footlba). 

i 

Price. 

Bemarks.^ 

' •« 

Jtnd Halddr .. 
Mebard Hotrjsby andl 
Sons .J 

.ISIL 

4791 

1S84 

8576 

781 

75S 

3573 

z 

1 86 

I 4 i 

8 58 

3 40 

1 52 

3 31 

83 

133 

56 

36 i 

136 

126 

64 

121 

6555 
6720 
3965 < 

p905 

7900 
6050 ^ 
2960 
2730 

£. «. d, 
9 9 0 
MU 0 
lO.W 0 

U 0 0 

22 % 0 
12 12 0 

8 0 0 
12 12 0 

Commended. 

Commended. 

rii4e£l0 

Commended. 

T. Poyser .. 
Coleman and Morton 

B. and J. Beeves . • 

Bansomes and Sims .. 


Three competitors being very anxious to have their screens tested with 
larley^ we allowed the competition, supplying each with one bushel for the 
tnal. The sample produced from the same description of rough com was 
decidedly m favour of Mr. Boby’s screen; but this second experiment more 
fully conymced us of the already proved superiority of principle and con¬ 
struction in Hornsby’s, with its ready adaptation and its ample cylinder.. 

Poyser’s machine indicates the clever and ingenious mind of its inventor: 
its value is no doubt duly appreciated in the celebrated granaries at Burton, 
but when placed on tbe same lower but level trial-ground at Bury, we failed 
to di^over preponderating merit, for in tbe trial both of wheat and barley 
the division of com was made as described, “ in the mostmanner I 
Much good grain was delivered in the spoutings, and the sample was’decidedly 
mferior to Mr, Boby’s. !Mr. Poyser’s screen, however, deserves honourable 
mention for some clever and peculiar arrangements for separating both broken 
corn and coarser substances from the best grain; still tbe implement requires 
great power and hardly produces a corresponding advantage in the sample. 


Trial with Barley (1 bushel). 


illTaBie <^2Iaker* 

Article. 


1 Eevo- 
lutions. 

Power ; 
(In 

foot IbsO' 

^ J 

Prica 

Bemaxka^ 

Pemssy sindCo... .« 

■»v ■ a, ' j 

1 

1 II 

2 36 
i 48 

I 

i 

89 

62 

60^ 

3380 

5800 

£. s, d, 
22 1 0 

12 12 0 

15 W 0 

/HighlyCSom* 
\ mended. 
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BijtLmr (QumMtj/, 2 Meb.) 


STamooflUjalcer. ' 

Aitide. 

Time. 

Revo¬ 

lutions: 

Rower 

(in 

foot lbs.). 

Price. 

ISemarlfd. 

Robert Boby .. .* 

3^4 

1 u 

4 54 

m 


£. & d. 
5 0 0 


Holmes and Sons .. 

3485 

2 28 

90 


4 10 0 

Prise 


Ohafi* Cxtttbes* 

The arrangement of the working parts in Bichmond and Chandler’s, and 
Bentall’s machines was heantifal, combining great strength with much sim- 
pHcity. A provision for altering the lengt£ of chaff by changing the posi¬ 
tion of the wheels without removing the wheels themselves was admirable. 
Smith and Grrace showed a very excellent chaff cutter, and produced a sample 
equal to any one of their clever compeers. Their machine was eminently 
simple in construction and low in price; but it was beaten both in time and 
power by the machines to which we unhesitatingly awarded the prizes, feeling 
sure that where a large quantity of chaff has to be provided they would be 
found the cheaper articles, because of the great strength, admirable adaptation, 
and the saving of power and time required .to produce a given quantity. If 
we had had more money at our disposd we should certainly have apporti^oed 
some of it to Smith and Grace for their very good little hand-power chaff 
cutter. 

28 Brcm, 


Kama of Maker. 

Article. 


Revo¬ 

lutions. 

Power 

(in 

footlfaa). 

vm. 


Joseph Warren .. .. 


' 




d. 


389 

5 40 

195 

25,220 

4 14 

6 


Edward Hammond .. 

1462 

4 a7 

150 

25,250 

5 5 

0 

Prise £4 

The Reading Iron! 
Works .. .. ,.J 

2510 

5 40 

190 

26,810 

5 15 

0 

Hunt aud Pickering .. 
Picksley, Sims, and Co. 
James Comes .. .. 

1766 

7 S2 

249 

24,945 

5 5, 

0 


2765 

7 3 

241 

41,350 

7 0 

0 


1052 

6 4 

207 

! 22,960 

4 15 

0 


Carson and Toone .. 

521 

5 11 

174 

1 30^275 

5 10 

0 


Richmondand Chandler 

,11 

i 4 10 

142 

15,070 

7 7 

0 

Prize £6 

Smith and Omce «« 



193 

> 26,825 

3 10 

0 

{ me:^ed« 


The labour of produftiiig fine meal with grinding and orusiiag mills worked 
by hand-power was necessarily protracted and severe. These trials brought 
vividly to mind a remark by the late lamented editor, Mr. Pusey,—“ If you 
once establish a moving power on your farm, whether steam, water, or wind, 
it is not the labour only of thrashing that may be saved to men or horses, 
but the winnowing, the dressing, the chaff-cutting; even the turnip-slicing 
machine, when the turnip is consumed at home, may be grafted bn the prin¬ 
cipal wheels and thus borrow their motion. The more lal^ur is thus set free 
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from mere work of routine, the more will be applied to the further improve¬ 
ment of the parent of all agricultural labour—^the soil.” * 


Trial with Barley (l^ech). 






Power 

(in 

foot lbs.). 

Price. 

Bemorbs. 

Hunt and Pickering .. 

1771 

/ 41 

17 2 

i 

510 

52,345 

£. s. d. 
4 10 0 


Samuel Corbett and Son 

996 

12 58 

864 

64,350 

5 5 0 


Smith and Grace 

773 

11 10 

255 

93,480 

5 5 0 



Trial with Beans (1 jpech). 


Hunt and Pickering .• 

1771 

/ It 

5 17 

1 151 

23,430 

£. 8, d. 
4 10 0 


Samuel CWhett and Son 

996 

4 8 

1 120 

25,350 

5 5 0 

Prize £4. 

^nith and Giaice «• 

773 

3 20 

105 

15,620 

5 5 0 

Prize £6. 


Ci^nsHiNe MmiiS. 

These mills were all good mills, and varied very little in the samples they 
produced. The decision was rather puzzling, and until we got some assistance 
from the &ithful register of time and power furnished by the dynamjAeter 
our deliberations— ; 

** Like differing doctors, serv’d but to declare ^ 

That truth lies somewhere, if we knew hut where! ” 


Trial with Linseed (1 


Name of Maker. 

Article. 

Time. 

i ' 

j Revo- 
Intions. 

Power 

(in 

foot lbs.). 

Price. 

Remarks. 

Edward Hammond \ 
Bentall./ 

1480 

/ 1# 

6 6 

174 

48,325 



E. E. and P. Turner.. 

2245 

8 8 

1 258 

81,570 



Woods and Cock^dge 

2287 

6 3 

178 

i 

36,585 

1 




Trial with Oats (2 peche). 


Edward Hammond \ 
l^ntall.j 

1480 

lb ‘4 

317 

1 

83,538 

£. s. d. 
5 5 0 

Prize &6. 

K E. and P. Turner .« 

2245 

8 45 

270 

40,050 

8 15 0 

Prize £4. 

Woods and Gocksedge. 

2287 

13 22 

409 

62,525 

5 10 0 

Commended. 


^ Joumlifeyal AgdcuUttral*Society of England/ Vol. L, p, IA 
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Caks Bbsabsss. (Trial with 14 16 s., enudKd fine.) 


' NameofMaJser, 

lArticle. 

Time. 

i 

Eevo- 

IntioDS. 

Power 

(in 

foot lbs.). 


HemarlES. 

Edward Hammond \ 
Bentall . I 

1492 

i It 

1 35 

60 

4000 

£. 5. 
3 3 

d, 

0 


Hunt and Pickering 

1773 

1 57 

60 

2700 

3 10 

0 


Coleman and Morton 

733 

1 2 

32 

3950 

4 4 

0 


Woods and Oocksedge 

2302 

2 12 

70 

4340 

3 6 

0 


Holmes and Sons 

3490 

1 6 

35 

2630 

4 15 

0 

- 

H. and B. Hunt.. .. 

654 

1 48 

66 

3000 

3 3 

0 


S. Corbett and Son .. 

998 

1 20 

40 

4925 

3 10 

0 


Bichard Hornsby andV 
Sons.. .. *. ..j 

1586 

0 36. 

19 

1825 

5 0 

0 


E. B. and P. Turner.. 

2259 

1 35 

49 

4390 

4 15 

0 


E. Page and Co. 

2050 

2 12 

70 

3505 

3 15 

0 



Trial with 14 25s., hrohm coarse. 


Edward Hammond ) 
" Bentall.j 

1492 

1 II 

0 57 

30 

1840 

£. s. 
3 3 

d. 

0 

Prize £6. 

Hunt and Pickering .. . 

1773 

1 30 

45 

2075 

a 10 

0 


Coleman and Morton 

733 

1 8 

86 

1525 

4 4 

0 


Woods and Cocksedge 

2302 

1 1 

42 

3440 

3 5 

0 


Holmes and Sons 

3490 

0 40 

21 

1560 

4 15 

0 

- 

B. aj^ R. Hunt.. .. 

S: Cttbett and Son .. 

654; 

0 43 

22 

1660 

3 3 

0 

Prize £5 

998 : 

0 60 

23 

3540 

3 10 

0 


Itichard Hornsby and 
Sons** -.\ 

1586 

0 33 

16 

905 

5 0 

0 


E. B. and P. Turner > 

2259 

1 32 

48 

2025 

4 15 

0 

Commended^ 

E. Page and Co. 

2050 

1 13 

39 

2355 

3 15 

0 



The machines to which we awarded the prizes in this class not only pro¬ 
duced the best samples, especially of finely-broken cake, but were also 
lowest in price, and very strongly constructed. 


« 

Tubnip Cuttbbs. Trial with Mangold (1 evijt,y For Bhee^, 


Bame of Maker, 

Artiele. 

Time. 

Revo- 

IntioxiB. 

Power 

<ia 

foot lbs.). 

Price. 

BemarksL 






£. s. 

d 


Carson and Toone .. 

626 

2 5 

64 

.. 

4 10 

0 


B« and B. Hunt .* 

660 

1 40, 

59 

6440 

4 5 

0 


S. Corbett and Son ,. 

999 

2 2 

63 


4 10 

0 


Edward Hammond \ 
Bentall .* .. 

1500 

2 19 

71 

5920 1 

4 6 

0 


T. and E. Howell .. 

1091 

2 17 

74 

4640 

4 15 

0 


Woods and Cocksedge 



86 

6025 

5 5 

0 



voii. III.—s. s. 2 s 
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Trial with Boulh Action, for Beaste and Bheep (1 cwt of Mangold). 


J^ame of Maker. 

Article. 

Time. 

Eavo- 

lutions. 

Power 

<in 

foot lbs.) 

Price. 

Bemorks. 

Bansomes and Simsl 

(Beasts) . . j 

Bansomes and Simsi 
(Sheep). > 

3600 

t if 

1 48 

56 

2S70 

£. s, d. 
5 5 0' 

£5 

• • 

2 10 

67 

6510 

•• 


Edward Hammond \ 
Bentall (Beasts) 
Edward ' Hammond 1 
BentalWSheep) 


2 11 

74 

4640 

5 5 0 

Coxnm^ded. 


2 32 

89 

5215 

.. 

' 

Bichard Honisby and> 
Sons (Beasts).. ..J 

issd 


5^* 

4650 

5 0 0 


Bidbard Hornsby and) 
Sons (fiheep)'.. 

B 

2 11 

66 i 

* 620$ 

r' 



“Homsby^s disc turnip cutter we tbotJgbf cleaiiy ia Advance of any other in 
atetific construction. It possesses one great advantage in having the angle- 
Ibsives (similar to Gardinet^s) fixed on a mt which is so curved that the knives 
in cutting the roots tend to draw ihem to the eento ef ^ J the peculiar 
form of the hopper also much helps to conduct the nxJffe te the. tar- 

faces. The roots do not “ roll in the hopper as in catrel criii 

fell uninterruptedly to the knives, ha every other mafshinB ‘ 
more or less h^d-pressure to keep them in contact. 

Hoot Pulpees. 

Amongst the rough notes faade during the trials opposite Hornsby’s pulper 
(1692) Ihis remark is written, “Hopper does the work of other peoples’ 
hands;” inasmuch as the roots fell continuously to the knives, and none 
of that hand-pressing was necessary without which no other machine 
kept the roots in contact with them. In this pulper at the base of each knife 
is a clearance hole through which the pulped roots fall, and as tho knives are 
so arranged that no two pass over the same track, the cutting action is very 
steady and regular. The simple provision of a patent horizontal oscillating 
bar, which receives its motion from an eccentric on the spindle, having teeth, 
through which the cutters pass, both prevents the escape of the last piece and 
clears the cutters. The pulper in appearance much resembles the same 
maker’s turnip cutter, and possesses the same advantageous arrangement in 
hopper, frame, and disc. It is veiy strongly made, and produced an excellent 
sample of pulp. Two of the pulpers were driven with somewhat less power 
than Hornsby’s, but the quality of the work and the construction of the 
implement were not so good. (See Table next page.) 

Such are the facts in connection with these trials that we have to lay before 
the Society after giving to their relative merits our most patient and 
impartial consideration. We were anxious to conclude the trials earlier,- 
but found that, after riving about twelve hours’ attendance daily, it was 
impbssible to do so, and at the same time insure an investigation that should 
be ample and convincing. More time seemed wanting in nearly every departs 
meat, not that important work was hurried, or that dedisions of high cotl- 
aequwKse web.predpiteted. On tlda ground, we strongly feel that the Society 
should, eSihsr mm mm time or provide a larger staff of npaplsKwnt judges ; 
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that the puhlio on enter^ the ishow^yard 'm the first day may be guided 
as they proceed to the implements that have won the prizes, and there¬ 
fore may be presumed to be entitled to their special attention. The imple¬ 
ment department grows with a steady and a wholesome growth* At the 
Oxford Meeting 20 exhibitors contended for U. and two medals. At Bury 
nearly 600 implements were catalogued, and ^BOl, besides ten silver medals 
were left to the disposal of the judges i 


Trud with i mt. Mangolds 


' Kame of Maker. 

Artide. 

Time. 

Eeyo- 

lutiODS. 

Power 

(in 

toot lbs.). 

Brice* 

Bemarks. ! 

F. Hammond Bentall 

i52d 

^5'J 

■ 

X09 

19,595 

^ a. d* 
5 15 6 


B. Hornsby and Sons 

1593 

2 42 

86 


4 12 6 

Prize £5 ’ 

B. Hornsby and Sons 

1591 

2 30 

77 


4 12 6 


S* Corbett and Son .. 


4 24 


16.625 

4 10 0 


B, and B. Hunt.. .* 

605 

4 26 

139 

8,550 

4 4 0 


Balph Mellard and Co. 
£, Hammond Bentall 

216 

5 10 

165 

19,475 

6 0 0 


Uuil 

2 56 

91 

9,125 

4 4 0 

Cmnmended. 

Woods and Cocksedge 
Picksley, Sims, and Co. j 

3395 

4 0 

130 


4 10 0 


3797 

5 55 

187 

7,746 

3 lO 0 

Comrnehded. 


Believing that it is essential to future ahd increaa^ suceeSS andhsefulness, 
and due alike to exhibitors and the public, , that, after a and Satualacto^ 
trial has been instituted hf competent judges, the best implements in each 
class should be pointed out on the first day of entmnce into the show-yard, 
tve respectfully commend the snbj^ to the oonidderatiou of the Council 
We beg to tender our sincere thanks to the Stewards of Implements for the 
exeeUelKQeof the^ 

SJuWAUU 'WoBTltoTj I 

August Brdi 1867* 


Be^ort tif the Judges for FiM Ootss mi Misd^amoUs AidtkikSi 
for lest Gate: 

James Bragins (540), Strong Oak date with Fatont Ironwork* 

Cmmendatiom: 

James B. Young (923)^ Imn Gate* 

Fes* Morton and Co* (288), Iron 0ateA 

Bayliss, Jones, and ]l&yliS8 (1I28X Bon Cate. 

Saint Pancras Iron Company (1882), Boa Gate. 

Of Field Gates entered for competion there was a great assortment, more 
especially of those made of iron, many of which we have oommaided; but as 
iron gates are considered to be less generally useful on the farm, the prize 
was awarded to a gate made of oak, very strong, simple in its construction, 
easily repaired (bang fastened together with small bolts), with patent iron* 
work, which is merely a screw attached to the top of the gate, serving for 
a hinge, allowing ihe gate to be readily raised or lowered at the point. 
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MiSCELIiANEOITS Abtioles. 

Silver Medals were awarded to : 

Woods and Cooksedge (2339), Strong One Horse-Power Gear. 

Webb and Son, (3381 to 3396), Assortment of Leather Machine Bands. 

Warner and Son (1229), Chain Pump for Liquid Manure, 

Tangye, Brothers, and Holman (422), Four-Inch Double-Suction Pump. 

Alfred Wrinch (3123 to 3201), Assortment of Garden Spring Chairs, and 
general collection. 

A. B. Childs (4692), Patent Aspirator. 

Boby, Clerk, and Co. (2951 to 2989), Assortment of Cast-Steel Draining 
Tools and Forks. 

Burney and Co, (2737 to 2758), Strong Wrought-Iron Cattle Troughs 
and Cisterns. 

Gayton and Shuttleworth (4735), Adjusting Blocks for fixing Eugiijes 
and Threshing Machines. 

Musgrate and Brothers (1367 to 1407), Collection of Stable and Co* 
Fittings; wiii Deg Ketmel and Piggeries. 

Ocmmefidatimsi . 

^ John Baker' (56), ^Elastic Beapic^ Machine Bake. 

' 9hw&eS and Spencer (508), Patent Chain Oom^Diili. 

James and Fr^ Howard (854), Bouble-Aciaon Haymaker. . 

Bichard Hornshy and Sons (1599), Improvement in Grass Howet«, 

Burgess and Hey (324), Improvement in Grass Mower., 

Wilkinson and Son (2724), Iniproved Horse Hoe. ^ 

Bansomes and Sims (3632), Iron Tum-Wxist Plough. 

John Grant (3465 to 3468), Portable Bailway and Tum-Tahle. 

Bansomes and Sims (3656 to 3661), Improvement in Lawn Mowers. 

Bansomes and Sims (3656 to 3661), Guard for preventing accidents front 
Drum on Threshing Machine. 

" The show of implements was a great increase on former years, 4804 being 
the number of articles exhibited, forming 282 stands. There was perhaps not 
so much novelty as on some former occasions, yet the tout ensemile was on 
the whole highly creditahle. 

The work of inspection was much impeded during the first two days, fi^om 
many of the exhibitors failing to have their stands uncovered, and having no 
one to represent them. 

T^e great variety of articles in the Miscellaneous Department rendered it 
advisable to keep in remembrance the Society’s primary object, viz,, ‘‘to 
encou^e the manufacture of such implements only as are of practical use 
in agriefiture.” We were unanimous in deciding the following articles 
were most deserving of notice 

Woods and CociSedge (2399). This Horse-Gear is made entirely of iron, 
a great advantage, as the lower &ame is not liable to decay from exposure to 
weather and tonp earth. The horse-wheel being, extra large, lessens the 
drat^ht; the intermediate motion is also of iron, fitted up with pulleys, and 
a short spindle is attached with a universal joint, which will allow of three 
machines being worked at the same time if required, of course according to 
the power wanted. This intermediate motion is fitted with a clutch to tlnow 
out of gear, which can he done instantly without stopping the horses. 

. Webb and Son (3381 to 3396), An assortment of Leather Bands, for driving 
machinery, of excellent quality, the leather being thoroughly strained and 
worked to a uniform thickness in its manufacture, thereby preventing the 
hand stretching during* tiSe, a frequent cause of, much hindrance and 
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“ Warner and Sons (1229). A Chain Pump for Liquid Mannre, of very 
simple construction, its peculiarity being that nothing can choke it. Ain 
endless chain with-discs at definite intervals to fit Ibe pipe passes over a 
wheel above, and entering the bottom of the pipe the liquid is elevated by tbe 
discs. The model shown had a barrel of about two inches in diameter, and 
into the water was thrown a quantity of stones and gravel; nothing seemed to 
-interfere with its working, the stones and dirt passing out at the spout with 
the water; suitable for small depths, 12 to 15 feet; peculiarly valuable for 
manure, which destroys valves of or^nary pumps; simple, and not liable to 
get out of order. 

Tangye, Brothers, and Holman (422). A Double-Action Pump in one 
barrel, with an air vessel of corresponding exterior, securing a continuous jet, 
and producing a powerful hydropult It is worked by a central spindle, 
without either rods or guides, whereby the working parts are reduced to a 
minimum. A new arrangement of the valves allows of every part of the 
pump being examined without disconnecfing any of the pipes. 

Alfred Wrinch (3123 to 3201). An assortment of garden seats, tables, 
spring chairs, &c.; the whole collection being really meritorious, we were 
induced to deviate from the usual practice of confining the awards to what may 
be properly termed “ Agricultural Implements ” 

A. B. Childs^ Aspirator (4692). This machine is very simple and durable, 
$nd may be work& by either hand or steam power. Separation is effected 
by aspiration, without riddles, according to specific gravity; each grain is 
weighed as in the most delicate baknce, and every ingredient lighter 
than the good grain is removed and separated. We had no opportunity of, 
testing the power required, but it would doubtless be considerably greater 
than that required for ordinary winnowing machines, a defect which the 
inventor considers to be counterbalanced by the perfect way m which ihe 
grain is cleaned by one operation. 

Boby, Clerk, and Co, (2961 to 2989), exhibited an assortment of draining 
tools, forks, &C. The arainmg tools consist of nine pieces, made of solid 
cast steel, and the forks of the ^ame materials, combining li^tness and 
durability, 

Burney and Co. (2737 to 2758), a coUecfion of strong Wrougbt-Iron Cattle- 
Troughs and Cisterns, m^e of the best Staffordshire iron. For their strength, 
lightness, and durability, they are highly meritorious; the price per gallon is 
very moderate, and deserves notice. 

Clayton, Shuttleworth, and Co.^s Adjusting Blocks for fixing Steam 
Engines and Threshing Machines ^ we considered worthy of a medal. It is 
a very simple and ingenious contrivauee, by which an en^ne or threshmg 
machine may be thoroughly fixed in half tbe usual time, without any chance 
of its slipping afterwards. 

Musgrave and Brothers (1367 to 1407), a large assortment of stable fittings, 
COW stalls, to. A speciman of a loose box, 12 feet square. The door folds 
back perfectly fiat, and having no projection, removes all fear of a horse being 
5njur|W. The fittings altogether may truly be tenned harmless; the water- 
pot is fixed on pivots at l^e sides, by which means it may be emptied without 
removal from its place; the water passes underneath the floor of the box by a 
drain, covered with Igom plates of perforated iron, any one of which can be 
easily removed in ease of obstruction; the water-pot and manger are enamelled, 
and can be enclosed by a grating, which fastens back when the horse is feeding. 
The rack is famished with a sliding hay-guard, which lies on the top of the 
hay, preventing any undue waste. One special improvement to be noticed is 
the **noiseless tie;” by merely a touch of the finger the horse may be released 
at once in case of fastness. A sliding bar is inserted in the divisional par¬ 
titions, and this can be pulled out on leaving the horse for the night, so that 
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in case it shoijld get loose it would be confined to the space opposite its own 
stall, Tbe whole arrangement is admirable, giving health, comfort, and safety 
to the animal. The piggeries, cow-stalls, and dog-kennels are ec[nally well 
adapted to secure comfort and cleanliness, 

Jolm Baker (66). An Elastic Reaping-Machine Rake (commended). This 
rake is provided with elastic spring teeth, attached to independent parts or’ 
sections, similar in principle to the Haymaking Machine, so .that, when 
meeting with extra resistance, the teeth will yield ip the stmin, and will 
instantly resume their proper position again when the obstruction is passed: 
hence all chance of breakage in the teeth of the rake and other parts connected 
is greatly diminished. 

Hawkes and Spencer (608), a Chain Com Brill; rather a novel contrivance 
for ensuring a regular deposit of com. The advantages which it presents are 
that the deposit is regular, whether it works up hill or down; that the spfeed 
of the. horses does not interfere with the quantity sown; that only one whe4 
has to he changed, whether the seed he five pecks or tweniy-five to t!b| 
acre 5 ,the “feed” hehig related hyineaas of a fever and “ W 

the end pf the 

James s£od®reteriekHqward(8W), It Ponble-Aoti^^ 


fhrjoiw. *Ihe principal canse of breakages in old-fashioned 
»8 Ibjitj the harofe and travellfeg-whec^s did not rise and fall 
H^her. The side &ames are outside tha ttav#ing wheels, ep that the grass 
does not lodge; there is rimplicity pf hj ^ ont; tbp 

whole is madily got at, 

Richard Hornsby and Son"? Paragon Reaper (1690) varies from tnbsl otW 
miachines, by having a direct action to the knife, the cutter-bar being jointed 
. directly to the crank shaft. The drax^ht also is taken from below the pole, 
and from the front of the frame, a Ettle to the cutting side, obviating the 
objectionable side draught, aud weight on the horse’s neck. Here also was 
exhibited a Reaper, termed ** Governor Self-Reaper,” on similar principles. It 
is so called because the rakes are worked on a principle similar to the 
governors of a steam-engine. These rakes are carried by a vertical axis, and 
brought low enough on the cutting side by a cranked carrying-har to gather 
and deliver it into sheaf at the side, leaving a broader clearance than is usuah 
The position of the rake being much forwarder than common, gives an 
advantage in the gathering of crops, particularly when laid, 

Wilkinson and Son’^s Horse Hoe on improved principles (2T24), Each hoe 
works on a separate lever, and is kept at a uniform depth by means of a 
regulating wheel in front of each hoe, so that however uneven tke snrfrce of 
the ground the weeds ate effectually destroyed. The hoes can be given ndore 
or less pitch, according to the state of the land; the steerage affords a ready 
means of keeping the hoes in their pro^r position between the rows of com; 
the cutting blades are made of steel, and easily replaced when required. 

Burgess and Hpy’s Mowing Machine (324)'has been greatly improved in its 
construction since the Plymouth Meeting. The credit of introducing the 
short connecting-rod and direct thrust to the knife belongs to this firm, whQ 
^ibited it at' Plymouth. 

Ransomes and Sims (3632) 'showed a Hew Iron Turn-Wrist Plough, with' 
steel brents, of their usual excellence in manufacture. The mechanism by 
Asih first one, and then the other mould^board is brought into work, whilst 
m the rime tie wing of the share is reversed, is very simple and effective, 
pQuIter and wheels are,,also so arranged that t^eir position maybq 
H side without lie ploughman having to leave the handles^ 

pxhJbxtfid jthfe stand 
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and light in draught; the improvement in the driving gear is dispensing with 
the old ratchet aifl levers^ and there^rs with the noise occasioned by the clicking 
of the ratchet-teeth, whilst as the name Automaton signifies, the machine is 
self-regulating, being always in gear for the forward motion, and out of gear 
when drawn backwards. They have also made a very laudable attempt in 
constructing a guard to prevent accidents* with thrashing machines; it is 
made of wood, in the shape of a large -hopper, placed over the mouth of the 
drum 5 and on the front of the hopper a hinged grating is attached, which 
when down completely shuts off the drum. Anything by which accidents 
lvith machinery can be avoided is highly valuable j and this we consider most 
commendable. 

Bichmond and Chandler exhibited a straw cutter with this improveosaeni $ 
inserted at the bottom of the feed-box is an endless lath and chain propeller, 
fariy^ forward the straw, clover, &o„ giving great assistance to the ** feeder,** 
especially in case of short materials being used. Two bevel pinions keyed on 
to^ the flyrwheel shaft, gearing into two bevel wheels of unequal diameter, 
^th one handle, enables the machine to cut two lengths, and provides an 
instantaneous stop-motion. No extra shafting or pedestal is needed beyond 
what is required in all other machines cutting one length. 

Owens and Oo. exhibited the “ Oassiohury Fire Extinguisher,” a simple and 
portable fire-engine. The great advantage is that it can 1^ immediately 
brought to bear, and a man or woman may stand at any distance from 10 to 
^ feet from the seat of fire, according to circumstances, and deliver a strong . 
jet directly upon it. It will deliver a good volume of water 35 feat high, and 
60 feet horizontally; it is not liable to get out of order, and occupies hnt little' 
space. * ' 

Woods and Cocksedge*s arrangement for piggeries is ve^ey simifie 'ia|4 
efficient, the feeding troughs being in front, hanging on a pivots 
either large or small pig^ according to the angle at whidh it is placed. 

Under me head of articles pot usually classed with Agricpltaral 
them were a gr^t number pi very useful l^jiqgs for praina^ purposes, which 
it w oul d be impossibly to ehuinerate m t^is reporti but we may mention that 
Mr. Windover^s barriiE^esi, made of Hickory and St^l, seemed to com^ne in'a 
high degree lightness, : elegance, and dmbility. Amc^ the ncwslties we 
may also mention ** Hasnqyck’s Bprog Bed^” and the Beach»Si^ti*.e^ 

bemg worthy pf comiuendfttilan. 

JoHsr Tsowpscair.' 

Sops 


! With such ah ientry the duty of the two gentlemen who hawe 
sh ably reported was no sinecurA The very fact of having to 
tb^hiihe nearly 5000 artieies iinpU^s wvere labour, even if thare 
hindrances. Eshibitors, supposing they receive due 
notice ks to the day and hour when the judges will inspect, 
should be qt their stands to explain novelties or ingenious inven* 
tions which they consider worthy of notice, whereas they were 
cohtihnalljr tunning after the judges, and perplexing and hin¬ 
dering them hbt a little. Some of the makers never, came in 
contact with the judges at all, and many were the eager inquiries 
addressed to any maii wearing a badge, to know if he was a 
miscellaneous judge. 

We proceed to notice some of the novelties. From time" to 
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time attempts have been made to invent a good drying machine 
for com, which would prove a great boon, after such a harvest as 
that of last year; hitherto these attempts have failed, chiefly on 
the score of costliness or the impracticability of the various 
schemes. James Paxman’s invention, exhibited by Davey, 
Paxman, and Davey, of G)lch€ster, is ,a step in the right 
direction, inasmuch as the drying apparatus is combined with, 
and a part of an ordinary portable engine and thrashing machine, 
so that damp corn may be thrashed and dried at one operation; 
after being thrashed and once winnowed the corn is passed into 
a cylinder, surrounded by a steam jacket. The com during its 
passage through this cylinder is subjected to a double action, 
naidely that of the steam in the jacket and of a blast of hot dry 
air generated in a small furnace on the opposite side of the 
machine, and sucked up and circulated by a fan; this current 
meets and ^mpletelymsses through the corn as it is travelling 
alox^ the cylinder. The steam is conveyed through a ^ in. 

in the boiler by vuJcanijzed tubing to the cylinder, the 
'^yaste steam partially condensed is collected at the oAier end and 
is used to warm the water, and thus save fuel. The corn 
remains exposed to this double agency for about 1| minutes, 
that being the interval consumed in, passing through the tube. 
The wheat experimented on was first damped with 1 gallon of 
water to the bushel, and was in a soft and very bad condition, 
more lumpy than it would be after the worst harvest; it came 
out quite hot and in a sweaty it should then be laid on a floor 
and turned, when it soon cools and hardens. The exhibitor, 
over confident of his machine, told the judges that the com 
might be left in a sack, so it was left, heated a good deal, and 
came out clammy and nosey,This was not a fair test, as 
there must be time for the moisture which is drawn out of the 
com to escape. Mr. James Amos made a rough experiment to 
ascertain the loss of steam taken from the boiler, by ascertaining 
the degree of heat communicated by the waste steam to a given 
quantity of cold water during a fixed interval. As far as could 
be judged the loss was about | of a horse power. All barley 
growers well know what a mess they are in with their crops after 
a wet cold season, how unkind the corn, how difficult to sell to 
the maltsters save under a guarantee. In such cases an expensive 
process of sweating is necessary before germination can take 
place, and it is a question of much importance how far this 
drying arrangement could be made use of in place of the kiln. 
It would be necessary to exercise great caution as to the tempera- 

or great a heat would destroy the 
ge^natihg powers of the corn. The idea is ingenious, the 
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apparatus simple and inexpensive, and we think that something 
may be made of this novel application. 

Mr. William Creasy, of Bull’s Hall^ Bedfield, Wickham 
Market, exhibits another drying and cleaning machine. The 
object being to pass heated air through a uniform thickness of 
grain, whilst the latter is being gently agitated to dry it quickly 
at a moderate temperature; tins is particularly important in the 
case of barley. The machine consists of an inner and outer 
cylinder, covered with perforated material such as zinc or iron. 
The inner one is fixed to a hollow tube which runs through it, 
this tube is supported at each end by stands. The outer cylinder 
revolves on this fixed tube by the aid of friction rollers, leaving 
a space between the two cylinders at the sides and ends of from 
6 to 9 inches. The corn is fed into this space by a pipe which 
runs from the outside hopper through the tube (which carries 
the cylinder) in a diagonal direction, dropping the grain between 
the ends' of tifcie cylinder, it is then carried round by the outer one 
so as to fill up the space between them; the corn being regulated 
at the discharge end, the space is kept constantly full. The com 
is gradually drawn along from one end of the machine to the 
other by blades which project from the outer cylinder in. an 
angular direction. The discharge is arranged in a similar 
manner to the feed, viz.—^by running a pipe through the tube in a 
diagonal direction from the inside to 4e outside of the machine. 
The heat is thus produced, the fire is contained in an inner 
vertical cylinder, surrounded hy an outer cylinder, leaving an 
annular space between them of 5 or 6 inches, a passage is made 
from the outer to the inner cylinder through this space to supply 
fuel. The outer cylinder is connected with a faU on One side^ 
and with the tube which runs through the machine at the other. 
The radiate heat in the outer chaml^r greatly assists the process. 
The heated air is forced through the perforations of the tube 
into the inner cylinder, and so through the corn which surrounds, 
it into the air, carrying with it the moisture arising therefrom. 
The temperature of the heated air is regulated by a valve opening 
in the lower part of the cylinder containing the fire through 
which a small portion of the blast can be directed, and the heat 
rendered, more or less intense. 

In the second machine exhibited for drying malt, brewer’s 
grains, &c., the cylinders are covered with sheet iron, and are 
both made to revnlve in one direction by gear work, though at 
slightly different speeds, fitted with hollow perforated blades 
which agitate the material to be dried, and also allow the hot air 
to circulate. The corn machine is said to be capable of drying 
70 or 80 bushels of corn daily at a temperature varying from 
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20° to’ 106 % and with an expenditure of about 3-horse-power, 
This is certainly a meritorious invention deserving of notice, 
Messrs. Howard’s Safety Steam Boiler and superheater consists 
of a series of vertical tubes, amongst which the fire circulates 
with great facility; it is introduced in place of the ordinary 
Cornish boiler for fixed engines, and appears to possess some 
considerable advantages 5 each tube has within it an internal one 
rising up through the water space, dividing the water into 
annular and central columns; the current of heated air im¬ 
pinging upon the tubes, causes the water in the outer spaces to 
rise to the top and flow down the inner tubes; an actiye circula¬ 
tion through all parts of the boiler consequently results, and even 
hard water leaves no incrustarioru The points of merit eonten^ed 
for by the paher^ ^x^^Safeiy^ the bursting pressure, of e^ch 
iub^.heihg ;^q||3^ to ^000 lbs. per square inch, and 

accident could 
a, dO^horse boiler steam i$ raised 
W pi $ ewl^ of coal. We have 

jp luw results, shd merely .^tate them. ^ Jgiven by the 
tihibitors. There is economy uwg auperh^:?fe^4 
steam space or reservoir being exposed to thj? radiated he|it of 
the heating chamber. The diferent parts are well put tog^er 
and simple, no bolts or joints are exposed to the action of the 
fire. Qne of these boilers is being employed to drive machinery 
at the Paris Exhibition. 

One of the most attractive features of the Miscellaneous 
^hibition was Eli W. Blakes stone breaker and ore-crushing 
machine, exhibited by H,-K. Marsden, of Soho Foundry, Leeds. 
This invention has the merit of simplicity and efficiency, being 
capable of smashing up granite and swallowing large sisied 
stones, A vertically suspended jaw, with an indented or 
farrowed surface, is made to play backwards and forwards, 
coming iu contact with a similar fixed surface. The opening 
being widest at the top and contracting downwards, large masses 
are concerted into small fragments by a series of crunches, as 
^ey descend. The motion is acquired by means of an elbow 
joint Jeyer^e, working from un eccentric on the fly-wheel shaft; 
driven by a 3-horse engine, it is capable of-reducing 40 tons of 
metal per day. A rotating screen working below receives the 
iE?msbod material, and separates it into two samples. With jaws 
1^6 io, by 7, the price is 140/. The uses to which this ingenious 
contrivance is adapted are many. The ironmasters in North 
T^ncashire au4 cw^plcy it for breaking iip, for 

at cost, ,it is said* of 3d. a ton. It is^ ^sed 

reducing, ordinary 
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road metal it must effect a saving, provided there is sufficient 
work to do. Cameron’s steam-pump, exhibited by Tangye, 
Brothers, and Holman, London, alluded to in the judges, 
report, is an exceedingly ingenious invention. We venture to 
extract a short description from Engineering^ which publi¬ 
cation contains a better account than we could give. This is 
the^ simplest of the class of pumps with steam moved valves 
which has come under our notice, at each stroke the steam-piston 
knocks open a small piston valve which admits steam to a large 
juston, one on each end of the slide valve, and which work the 
hitter hy direct action of steam. These pistons (to the valve) 
have no packing, and are the simplest possible. They cushion 
perfectly. A handle on the outside puts on the slide valve at 
starting, in case it is not well over to admit steam. The best 
test of steam-pumps of this class is to see, not how fast, but how 
slow they will go, and we worked Cameron’s so as to make but 
a single stroke per minute, the stroke being but a few inches in 
length. At these very slow speeds the stroke is not gradual but 
intCTmittent, the engine stopping to collect steam at the end of 
the stroke. The action is certain at all speeds, and when 
working at full speed and with 100 lbs. pressure in the ,air 
vessel, the suction hose may be suddenly lifted outof %e watei 
without the pistons striking the ends of the cylinder ebvers- 
The parts are so accessible, tb&t al&cmgh^ still hot with ateam,^ 
we had it to pieces in hardly more than a We have 

add to the above ^celleial description that tjbe price of 
this pump is 30/^ - . ' 

C. Burrell’s machine for shelKng land dressing diovm' and 
larefoil seed, with patent separator for removing weed aSed% 
appears a valuable invention; by submitting the seed to a double 
operation, the shells are completely removed, and the seed is not 
broken. 25 sacks of clean se^ can be thrashed in a day. Piiceji 
60/. 

Gooday’s multiple needle thatching machine, is an improve- 
on Magg’s and Hindley’s invention. The straw being 
Oaifeftfliy drawn and laid on a table is passed between rollers and 
fastened together by a lock-^stitch. The price is moderate, and 
provided Sie work can be done with sufficient celerity^ this 
pTomisi^ to be a useful addition to our agricultural novelties. 
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XXIL —Rsport on the Exhibition of Live Stock at Bury St 
Edmunds. By C. Randell, Senior Steward. 

When in the early part of 1866 the Council of the Royal Agri¬ 
cultural Society reluctantly ^ came to the conclusion that the 
increasing ravages of the Cattle Plague rendered it expedient to 
suspend for a year the show at Bury St. Edmund’s, they were 
influenced not alone by the apparent certainty that a show from 
which cattle would necessarily be excluded must be a failure in 
reference to the immediate interests of the Society, but also by 
the conviction that a meeting so deprived of one of its greatest 
attractions would prove a disappointment to the inhabitants of 
the town and district where such meeting should be held. It 
was fher^or^ resolved, with the concurrence of the Local Com¬ 
mittee, that Ik year should elapse, in the hope that the plague 
might he stayed, and a Cattle Show be held in 1867.. The 
lib^mditj and energy which the inhabitants of the town and dis¬ 
trict had already shown tlmough their Ixical Committee, and their 
readiness to meet every wish of ihe Council as to the prejparation 
of the showyard and the approaches to it, materially influenced 
the Council in their decision to wait a year, in order that a suc¬ 
cessful meeting might compensate the district for the exertions 
which the inhabitants were ready to make to ensure that success. 

But the plague remained, and the Council felt that although 
they had by the appointment of a Commission to inquire into 
and report upon the results of steam-cultivatiou, done the greatest 
good in their power to the general interest of agriculture in 1866, yet 
2iat a show must be held in 1867. It has been held, and although, 
as was anticipated, the result to the Society in a pecuniary sense 
is a failure, it is satisfactory to record that the exertions of the 
l 40 cal Committee continued uziabated to the last—that the show 
of horses was partially successful—of implements, sheep, and 
pigs entirely so, and lhat the agricultural population of Suffolk 
smd the adjoining counties evinced the most lively interest in the 
contents of the showyard, and the exhibition of steam-cultivation 
outside of it. 

It had been a primary object of the Council to make the 
show of Horses at Bury St. Edmund’s compensate as far as 
possible for the absence of cattle, and very liberal prizes were 
oSered; the result was a larger entry than at any previous show, 
Battersea excepted, still not so large as the Council had a right 
to expect, and the deficiency was noticeable in the horses of the 
dikrict, which in some classes have often been more numerous 
at the tocal shows~it may be that those local showshaving been 
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held previously, were the means of pointing out to owners that 
their chances of success at Bury were gone, and the excellence of 
those animals which were exhibited, pretty clearly showed that only 
the best had been thought good enough to put in an appearance. 
Still the fact remains, the show of Horses has not yet been as good 
as it ought to be. In cattle, sheep, pigs, and implements, the 
Royal Society's shows have been pre-eminent, and, although in 
the estimation of practical farmers generally all these stand 
higher than hackney-horses, yet in department, as in all 
others, the same pre-eminence should be attained; and by liberal 
prizes, and the most liberal accommodation, the diflSculty which 
will often arise from die distance at which the meetings are 
held from the principal horse-breeding districts, must be coun¬ 
teracted. 

In Class I., the prizes of lOOJ. and 50Z. attracted 6 thorough¬ 
bred sires; and the well-known “Scottish Chief’’ could only 
get second to “ False Alarm,” the winner at Islington; it must 
have been a nice point for the judges to decide whether the 
comparatively short legs and long ribs of the “ Chief” should 
outweigh the beautiful action of the^ “ Son of Trumpeter,” but 
the latter won, as it has often done. In Classs III., the hunting 
brood-mares mustered strongly, the grand old “ Silverlock,” h^ 
longing to Captain Barlow, being placed first; a thoroughly useful 
looking brown of Mr. Hurrell’s, second; and a stylish mare, not 
equal to so much weight, Mr. Harvey^s, third. In Class LXIII., 
for weight-carrying hunters, 5-year old and upwards, 17 competed, 
and formed the most attractive class that has been seen in the 
Royal Society’s showyard, a grand lot of what they professed to 
be—weight-carrying hunters, from which the judges selected 
the “ Master of Arts,” Mr. Gee’s,' for the first prize, a very grand 
horse to look at. Mr. Sutton’s “ Voyageur,” the horse for an 
old gentleman to enjoy hunting upon, was second; and Mr« 
Heygate’s “ Mountain Dew ” the third, looking likely to keep 
Ids place with either in a fast twenty minutes ; .exclusive of 
these many a 14-stone man would like to he allowed to make his 
selection, and go away content with Mr. Hall’s “ Double First,” 
Mr. Taylor’s “Harkaway,” Mr. Wilson’s “Sir Harry,” Isir. 
Pretty’s “Baron,” or Mr. Williams’s “Charlie” and stiUleave 
other real hunters.* 


♦ The Report of the Judges, Messrs Thumall, Smith, and Oldacre, just received, 
(Sept. 14,) contains the following remarks :t- 

Class I. jPor {he Thoroughhred Stud Sorse best calculated to imptove and per- 
pduate the breed of sound and sfcwt Thoroughhred Horses for General Stud Purposes,-^ 
The contest was a close one between the, first and second horse, and had the 
question been simply which was the better sire for getting racehorses, their places 
might have been reversed; but we considered * False Alarm’ better adapted for 



626 Report mi the Exhibition of Live Stock 

For tlie first time at a stow of tlie Royal Society a leaping- 
bar' was placed in the ring, and formed a great source of attrac¬ 
tion, when the hunters above 3-years old displayed their jumping 
powers, they were not required to do so by way of influencing 
the Judges at arriving at their decision, seeing that many first- 
rate hunters object to this kind of “ larking,” but it certainly 
amused the public and did no harm; on the contrary, more than 
one of the horses improved in temper by the proceeding, and 
went home with a better promise of making a hunter than when 
he came to Bury, 


the general purposes which the Society has in view: his action was trttet, he had 
the best fee^ and carried himself best—moreover he was giving his op^eat a 
year., The ‘ <m the o&er baud, had a better loin and somewhat more 

irtinfef».-«*The seven entered may be divided 
Into two daffies—due having ^lentF of breeding but little substance, the other 
“^ 'of suhstaaee but a d&dency in quality. We felt it our duty, although 
r jddCtiMy, id pa^ this dass over without awarding a prize. 
htSB III. Jihret iutUSHe for Mu/a^imr^The competitctrs in this very 

Important class were more numerous than ustud» and there were several vezy,gop4 
ones to select from. The winner, * Siverlocfc,' was a lengihy low mare^ looking 
as if she had been a hunter herself, and just the right stamp to heeed ibom., The 
second, a mare by * Theon,’ was very powerful, had great length, and a i^are set 
of legs 9 she looked all over a hunter, but her foal was leggy and did her no 
credit The third was a very game-looking mare, full of quality, but not quite 
equal in power to the other two. Added to these was a thoroughbred chesnut 
mare of Major Wilson, which would have stood ^high in the class had not the 
teterinary inspector disqualified her. 

Class LXIII. Weight-carrying Here we had an entry of seventeen, 

including several well-known prizetakers, viz., ‘Master of Arts,' ‘Voyageur,' 
‘Mountain Dew,' and ‘Buflbou.* ‘Toyageur,' when standing, is a very fine 
specimen of a hunter; but his action, though true, lacks force and energy, 

‘ Master of Arts,* is veiy powerful and gallops strongly; but he bores, and wants 
pulling together and better handling than he had here, * Mountain Dew,' the 
third in this class, is a fine slashing goer and looks all over a hunter, as did. 2 dso 
the reserved number, ‘Harkaway/ and the commended ‘Buffoon.' ‘Double 
j^irst' is a nice active horse, but not equal to the same weight as those before 
baentioned. 

Class LXIV, Four-year old Ewdere .—In this class of fifteen were the well- 
known ‘Tom' and the ‘General,' and ‘Denmark,' from Herefordshire, who 
took the second prize, and thus parted the stable companions. ‘ Tom ’ is a horse 
of wonderful power and length; his legs and feet are excellent, his arms and 
thighs wonderfully muscular; he is a grand goer, and perhaps, take him all in 
all, one of the best four-year olds ever shown. ‘ Denmark' is own brother to 
^Mountain Dew,' and, like him, a fine goer; he is a little higher on the leg than 
‘Tom,' and not equal to the same weight, but he promises to be a first-class 
hunter. The ‘General* is a very elegant horse, nearly, if not quite, thorough¬ 
bred, a beautiful galloper, and carries himself in fine form; and we have much < 
pleasure in reporting that we have seldom seen three such young horses together. 
A nice chesnut of Mr. Clark, of Hook, was the reserved number, and a raw 
grw of Mr. Jacob Wilson's looked like making a hunter. 

^ plSss iXVn Thii^ was a poor class of only five, and, owing to what appeared to 
im threej‘year olds, one of the best of tnis iSmaH 
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at Bury St Edmunds. 

It is very satisfactory to me that iiie Judges of other riding- 
horses—the Hon. George Lascelles, Mr. C. Nainby, and Mr, 
Beevor have left nothing for me to say; they report,— 

We commenced our duties under very unfavourable circumstances as to. 
■weather, with Class lY. (Roadster Stallions), which, as might be expected in 
the native countiy of trotters, was well filled; and we consider h'o. 42, Mr. 
Beart’s ” Ambition,” an excellent specimen of the class, having extraordinary 
action. Mr. Grout’s “ Sportsman” jNo. 40, was a useful, compact, active horse, 
an excellent mover, and of true and level fonn. Mr. Grout also showed a 
horse with wonderful pace and action in his trot, in No. 47, but rather narrow^ 
and not a good walker. 

Class Y. was not well represents^ and there was nothing in it of extra 
quality. Miv Overman’s " Jenny Lind,” a true-shaped useful mare, likely to 
breed well, and ^vith a promising foal, took the first priae; and Mr. ReddeR 
was second with “ Bury Bellei” 

Class YI. had only one representative in the ringj and as was a useful 
pony, we gave him the prize. 

01^ Yll.—We do not consider this as a good class, and the prize horses 
could not aspire to be more than useful hacks, 
j. Class YIII. had but one entry. 

Class IX. was good, and the first prize pony shown by Mr. Wallis is full 
of action and quality, and no doubt will some day attract some attention in 
Rotten Row. Captain Barlow’s black “ Piccadilly ” is also a good pony iritk 
action, and Mr. Branthwaite’s pony well worthy of a prize. Our reserve mmr 
ber: Mr. Groucock’s “ Puss,” a compact neat cob, ‘With shoft qtrick aetiOii; 

We then proceeded to award the Local Prizes in ohf department, 
menced with Class LXYL for Hacks, 6 years and over, not less thm 14^ and 
i^ot over 15 hands. In this class we had seme diUcnlty, owing to the apj^r- 
ance in the same class of horses of a totally different character, and we would: 
suggest that it is advisable to class hacks accoidih| to the weight they are 
intended to carry. Though there mi^t have been lacks tip to more weight 
than the prize homes, yet the excellent acrion *of No* 218 and No. 215 led jis 
to place them first and second; and we feel sure that Mr. Badham’s Major’’ 
is both an easy and showy conveyance over the “McAdam.” Mr*,Hs^ey*s 
** Favourite” showed full of Arab blood and action, which made it im¬ 
possible for us to pass him over, though perhaps more of a charger thah A 
roadster. , 

Gla^ LXYII. did not long occupy us, as only a couple presented themselves 
in the ring, and Mr. Scriven’s “Lotte,” a compact oid-Mrioned nag with 
action took easily the first prize. 

Class LXYlll, was inferior, and Ihe prize-takers, No. 236 and No. 2S6, were 
hot of extiaordinary merit. 

Class LXIX. had no entry,- 

Class LXX. we could not report as a good ckiBs. 

Class LXXl. ‘was altogether a good one, and contained several clever ponies. 
We hear that this is not the first time by any means that Mr. Milward’s 
“ Steward ” has caught the eye of Judges by beauty in form and action. Mr. 
Milward also got the second prize with h& “ Dunbar,” a clever pony with 
famous action, but a trifie heavy about Ms neck. We commended No. 261 
and No. 255, both useful horses. 

Class LXXII. was limited in number; but there was nothing came before 
us more perfect than Mr. Wade’s “ Tomtit,” full of quality, action, and a tower 
of strength. Mr, Ritter’s “ Tommy ” was a little beauty, with a wonderful 
forehand and sweet head. This class brought our labours to an end, and 
allowed us at last to seek shelter from the rain which had descended heavily 
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all tbe day. We would venture to suggest that the full particulars of each , 
class should he entered in the Judges’ books, and so avoid the necessity of 
constant reference to the print^ prize sheet, which, in a soaking rain, is 
attended with some difficulty. 


G. E. LASCELliES, T„;i™ 
C.‘M. Nainbt, 


In agricultural horses, tibe Suffolks, as was to be expected at 
St Edmund’s, made a very attractive display, although in 
point of numbers some classes were deficient Class X., for 
old stallions, had only 5 entries, of these Mr. Boby’s “Con¬ 
queror,” grand to look at, was first; Mr. Crisp’s “ Duke,” younger, 
more level, with more action, second. The 2-year oHs in Class 
XL mustered more strongly, and far a-head among them is the 
first prize crolt, Mr. Wilson’s, “ President; ” Mr. Crisp with a 
very good one is second; and Mr. Clayden’s executors, third, 
with a neat but small one; two others, Mr. Grant’s and Mn 
BiddelFs '^ere highly commended. 

I£ the Suffolk brewers did not sbiow ns many of their grand 
old mares, Certainly those they did send were good ones. Of 
the 7 entries Mr. Wolton’s “ Moggy is a wonderful mare, Ids 
“Violet.” the second to her, a gteat beauty; Mr. Tomline’s 
“Danby” good enough to obtain a first instead of third prize 
anywhere but here; and Mr. Sewell’s “Bragg,” a great, good 
mare, not placed. Short in number as this class was, it did great 
credit to the county. In Class XIIL, for 3-year old mares, there 
were only 4 competitors, one of these, belonging to Sir Edward 
Kerrison, was objected to as not being pure Suffolk ; no evidence 
was adduced in support of the objection, and if there be any¬ 
thing in it, other Suffolk breeders will be trying to get intcu the 
same cross, for assuredly a more perfect animal is seldom seen, 
she obtained the first prize; the second going to a low, level, 
useful mare shown by Mr. King. Class XlV. had only 7 2-year 
old.fillies, about a third of the number we have sometimes had, 
but again admirably selected, Mr. Cross obtaining first prize with a 
very fine mare* For the Special Prizes offered by the Local Com¬ 
mittee of Bury St. Edmund’s for 3-year old Suffolk stallions 4 
were shown, Mr. Crisp’s “ Cup-bearer” first; Mr. Biddell, with a 
real “ Punch,” second. For the pairs of mares only two appeared, 
Sir Edward Kerrison winning with very good ones, one a 3- 
year old, an extraordinary mare. For mares not having had a 
foal in 1867, 6 very good ones were shown, Mr. Keer first; 
Sir Edward Kerrison, second; and. the Marquis of Bristol, with 
two good mares got a high commendation. Only one pair of 

f ddings vrere shown in Class LIX., the Duke of Grafton’s. 

ou^en were shown in the class for yearling entire colts, and 
the , Judges commended the whole lot, although among them one 



629 


^ at Bury SU Bdmun^s. 

black-brown, and one bay colt, tbe latter a very good one, seemed 
out of place; Mr. Wolton bad first prize with a very superior 
colt; the second went to a very light boned one, shown by Mr. 
Tomline;, and the Suffolks finish^ with 5 nice yearling fillies, 
tbe two best of which were shown by Mr. Rist; Mr. Wolton 
was highly commended, and the two others were commended. 

The classes for agricultural horses, not Suffolk, were hot well 
filled, nor was the quality of those exhibited very good, if we 
except Mr. Coy^s 4-year old “ MatchlessMr. Welcher’s white¬ 
faced 2 -year old, and Mr. Holland*s old mare, a winner when 
two years old at the Royal Carlisle Meeting. 

^ The Juuges of these classes say of the Suffolks 

Nearly all the animals exhibited had good symmetry, action, and consti¬ 
tution ; in some oases these points have been obtained with the loss of size and 
substance required for fann-work. 

The Agricultural Horsed not Suffolk were shorter in numbers, but most of 
them have good action, symmetry, and size. The Judges consider it part 
of their duty to report a special improvement in the Classes of Young Horses, 
scarcely any of those imperfections appearing amongst them likely to become 
hereditary, which have so frequently been complained of at previous shows.; 

The great number of the classes of horses, and the necessity 
for keeping all entire ones in the range of boxes specially erected 
for them, prevented the classes following consecutively the order 
of the catalogue, and so caused occasional difficulty to the visitors 
in finding any class they wanted 5 this has not escaped the notice 
of the Horn Director, and it will doubtless hencefpr^ be removed. 

Sheep. 

' ie&esters,—The Judges, Mr. Buckley, Mr. Clarke, and Mr. 
Mann say:— 

We found Class XX., although numerous, fer under an average ^, 

Class XXI,—^The older sheep &r above the average of late y#i. ^ 

Class XXn. (Shearling Ewes).—^Nothing to remark upon. ^ 

Still these gentlemen foimd among the shearlings three prize 
animals—one deserving a high commendation, and three others 
to commend, so the class must at least be considered respectable;, 
while the old .rams, 21 in number, headed by young Turner’s 
wonderful three shear, closely followed by Mr. Burton’s second 
and third prize sheep, were all commended. Of the 4 entries for 
shearling-ewes two got prizes—one was highly commended, and 
one commended; these facts put together prove that the show 
of Leicesters at Bury was a good one. 

Cotsioolds and Lincolns .—^The Judges, Mr. Bartholomew, Mr, 
Little, and Mr, Newton, report:— 

The OoTSwoLBS were not well represented from their native district, either 
4 in point of number or quality. 

The Norfolk breeders were in great force, and gave the Ootswold breeders 
notice to take care of their laurels, as all the prize sheep were bred in Norfolk. 

The first prize Shearling of Mr. Brown of Marham, Norfolk, was a very 

VOL. III.—S. S. 2 T 
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saperior spetsimea of tlie class* being of large size, with excellent quality of 
wool and mutton. The second prize sheep, belonging to the same gentleman* 
was very little behind. The third prize sheep, belonging to Mr. Aylmer, was 
a strong, nsefal, large sheep, not of the same quality as the former; but with 
an exedlent fleeOe of wool. - ' ' - ' 

The Shearlings from the orimnal Cbtswold breeders were not up to the 
standard of excellence usually exhibited at tbe Eoyal. ^ • 

The Bams were a good class, so much so, that the Judges commended ' 
them generally; and Mr. Brown and Mr. Aylmer were as successful as in the 
Shearlings, showing very gc^ specimens,* the former taking the first and second 
prizes, and the latter the third; 

The Shearling Ewes were not numerous, there being only 7 pens* Mr. Brown 
was again successful, showing a pen of fine symmetry and quality, - seldom has. 
a better been exhibited; Mr* Aykaer bmng second and third agai% with Z pens 
of very good ewes. 

Tm LmcQLSB. aim otw&b Long Shbbp.—T his class was hf no 

means largely represented, them 38 entries t 17 Shearlings and XI 

Aged Bams, 5 pe^^ of Shearling two of which were di^ualified. 

Mr. Aylmertook first prize for a Lincoln, apparently 
wilhiK 'Mr* Marshall’s second prize sheep had the true 

fieece of wool and Mr quality. The 
iU this dass were not well represented^ 

Xn the Aged Sheep* Hr* Wrig^ of Kocto||du Lincjolushlre, showqd a Very 
superior sheep, and obtained first prize., MrT^harles "Wiliams, of Carlton»-l^ 
Moorland, gained tbe second prize with a good ^eep; ihs was Slimier to 
the Shearlings, having good wool and mfitton; - ' , 

The Shearling Ewes did not possess any particulair merits only 3 peai W€S?i 
left to compete for the prizes. 

Osfordshire Downs and 8hropshiTes.<^Th.o Judges, Mr. Masfen, 
Mr. Hobb^ and Mr. Edmonds, say of the former:— 

Class XXIX., comprising 13 Shearling Bams of ordinary merit, we may 
dismiss with the remark that, although there are some large-fiamed fat-natured 
sheep exhibited; we do not think them so unifonn in their character or so mus¬ 
cular as they should be. 

Class for Aged Bams, brought together three competitors only, the 

first and iig^%d prize sheep, both belonging to Mr, TVallis, being two useful 
animals, wMS^at propensity to fatten, and of full average merit. 

In Class XXXL there were six entries of Shearling Ewes of rather different 
iypis, the first and second prizes being awarded to Mr. C. Howard for sheep of 
good character and symmetry, though not so heavy or in such high condition 
as Mr. Overman’s third prize pen. 

Of the Shropshires the same gentlemen report 
We were highly gratified to find the classes so largely and well filled with 
^imals, whose general appearance gave unraistakeable proofs of careful breed-^ 
ing, and of their distinctness as a race; the sheep exhibited at this meeting 
were for the most part of unifonn character, good colour, excellent symmetry 
and size, and comhiningwith these properties the essential requisite of being rent^ 
paying and profitable in the quantity and quality of their wool and mutton. 

.ClassXXXV. was well supported by 39 Shearling Bams. The prize and 
commended sheep, shown by Messrs. Evans, Mansell, Crane, Smith, and Bowen, 
are decidedly good and handsome; and several others, not specially referred to 
ha our remarks, are creditable representatives of the breed. 

Class XXXvI. consisted of 13 Aged Bams, including some of moj^e than 
a^etigo merit. The first xjrize sheep, belonging to Messrs. CiMe, is very hand¬ 
some; of masc|tlSao chiwfaoter, y^t syinmetric^ 'arid of fine quality * he is well 
sap|)caffced% MS; Mai^ll^s i^econd prize ribeep, which is idso of good character 
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with a heavy frme on short legs. Ihe third prize ram (Mr. Evans’s) is an 
animal of good size, hut, although well fed, is a little slach in-points. 

Class XXX VII.'Contains a full average entry of Ewes, amongst which are some 
very good animals; but we do not think the class so uniformly perfect as those of 
the males. Mr. -Smithes first prize winners consist of four ewfes of perfect' 
symmetry and fine quality, and one with a capital body, but rather wqak neck. 
The second prize sheep (Mr. Horton’s) ate heavily fleshed, and of good size, but 
not so high in quality as their victors. We consider soine of the othef sheep in 
tMs class may be improved by a stricter attention to uniformity of character. 

No doubt this is so, but a comparison of the Shropshire sheep 
shown at Bury with those at any previous Royal meeting will 
show that an approach to uniformity of character has gradually 
but decidedly been obtained, and considering that in the process 
of improving the old spotted-faced Shropshires the breeders have 
been by no means agreed as to the type which it was most 
desirable to establish, it is not surprising that some variation of 
character still exists, or rather it is remarkable that among so 
large a number of exhibitors the specimens of their different 
Hocks should show so few exceptions to uniformity of character. 
Certain it is that the Shropshires are fast making their way into 
new localities, and that no fiockmasters in the kingdom appear 
to be more unsparing in their efforts to excel each other, whether 
in breeding, feeding, or shearing^ Hian ihe men of Shropshire, 
The Southdoums us usual formed the most striking feature 
of the sheep show—^perfect in form and quality of flesh, and 
so nearly alike in character, one only regrets that their want of 
size must confine them mainly to their native dowxis, and that 
jiie occupiers of deeper stronger soils must be content with less 
l^btoess and less quality in order to obtain greater rent-paying 
qualities. The Judges^ Messra Fookes, Turner, and Budd, say::— 

The Class of Shearling Southdown Bams was, with few eXGepficai a|Pi | ^ good; 
especially those exhibit^ by Lord Walsao^am and Sir W. Thw|norton. 

The Class of Rams of any Age was considered by the Judges to be one of 
the best ever exhibited at die Meeting of the Boyai Agricultural Society, and 
was, generally commended. 

T& Shearling Ewes were Very good, with the exception of a few pens. The 
pens exhibited by Sir W. Throckmorton and the Duke of Richmond were 
particularly good. Taking the whole of the classes, we consider the exhibition 
of Sduthdowns to be a good one. 

The Sampshires of tho Bury showryard should be shown With 
some of the Hsimpshires-^if there are any—of the sort bred 
twenty yearn since. Nothing could be much uglier than they then 
were; nothing combines so much size with so much quality of 
flesh as Mr. Rawlence, Mr. Canning, and other breeders of these 
sheep now show; it would not he too much to say‘that the ewes 
shown by the former were the best of any breed in the show-yard* 
and if he would put them to \he second prize ram, not his own, 
he would run no risk of losing that extraordinary size and weight 
of flesh which he has hitherto maintained, but which his first 

2 T 2 
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prize siearling^ ram would appear, as compared witli Mr. Coleses, 
to be exchanging for something approaching to Southdown quality. 
The Judges, the same gentlemen who officiated in the South- 
down classes say of them:— 

The competition for the Hampshire Down Classes was small, the whole of 
the pens being good, especially the pens of Shearling Ewes exhibited by Mr, 
Eawlenoe. In consequence of the improvement which has extended during the ' 
last few years in the Hampshire Downs, their symmetry and quality make them 
nearly equal to the Sduthdowns. 

The Bletekfaced Suffolks must possess qualities which a 
stranger knows not o£ The men of Norfolk and Suffolk know 
their business too well to make it safe to assume that these sheep 
are as bad as they look, and there must be some merit, though not 
visible, to compensate for all"&eir faults. Still it seems dSficult 
to understand^ drat their good qualities, whatever they are, might 
not with modification at least of the long legs, 

short h^c1c% hare backs, and naked heads that characterise 

dreSufbfii: sheep shown at Bury, and yet it seems that these 
Wre conddered favourable specixngus, for the Judges say 

The show of Black Siifiblks was condoeted to be superior tp any before 
exhibited; but there is still room Har more improTement. . . 

Surely a cross with Hampshire or Shropshire would bring 
them nearer to the ground, with wider and'deeper carcasses, 
more tendency to fatten, and—crossed with Shropshire, if not 
Hampshire—more wool. 

One point of 'difficulty in connexion with the sheep classes is 
not yet satisfactorily settled. The Coimcil have been anxious that 
all sheep exhibited should have been really shorn after a certain 
day, the 1st of April, and every exhibitor must certify that this 
condi£e«| has been complied with, and inspectors have been ap¬ 
pointed’tdhreport and to disqualify all that have not been shorn 
bare after the time appointed. But these inspectors, Messrs. 
Workman and Bone, and it is impossible to find two men better 
qualified than those to whom the Society is indebted for under¬ 
taking this most disagreeable duty, find this difficulty—the fact 
of Inspectors being appointed has, with many breeders of sheep, 
only led to greater skill in deception, and made detection most 
difficult: the consequence is that only those who try to cut their 
sheep into form, out of wool grown before the 1st of April, 
and do it badly, are detected, while the more skilful escape. 
After the Plymouth meeting it was recommended that the 
1st of May should be substituted for the 1st of April as the date 
mi shearing, but in compliance with the wishes of some breeders 

sheep i£i$ suggestion was not acted upon. 

The question must come before the Council again, and the 
,be made a or abandoned. One 

month later as thatime for shearing would be effectual, and all 
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must then show on equal terms. Hitherto the Inspectors, in 
their anxiety to avoid the injustice of disqualifying any sheep 
improperly, have given to all the benefit of any doubt there could 
be, and in so doing feel that they have passed, as fairly diorn, 
many about which they were far from satisfied. 

Pigs. 

The show of Pigs at Bury was characterised more by uniform 
excellence than by the appearance of any very remarkable 
animals—some of the classes, the large white breed and those 
not qualified for the specified classes were only scantily filled, 
as were those of all kinds for three young breeding sows; but the 
small white breed, boars and sows, were in great force both in 
numbers and quality, and as a whole perhaps have not been so 
uniformly good at any previous meeting. The classes for pigs 
of a small black breed were, as was to be expected in Suffolk, 
also well filled, and among a lot of very good ones Mr. Sexton 
stood pre-eminent for both boars and sows. With so much 
general excellence it is superfluous to say that the winners were 
good, or to do more than to refer to the prize list for the names 
of the successful exhibitors. Nor must I enumerate all, the 
animals marked for approval in my catalogue.*. , . 

It is satisfactory to find that the veterinary examination of denti¬ 
tion showed only two cases where the age was greater than certified, 
and one, evidently an unintentional error, where it was less. 

Upon the whole the meeting at Buiy was as successful as, in 
' the absence of cattle, could be expected. The exhibition of im¬ 
plements was the largest and best ever seen. • The horses 
numerous and good enough ^ to form a most attractive feature. 
Leicester sheep fully as good as usual. Southdowns such as 
might be expected when Lord Walsingham, the Duke of Rich¬ 
mond, and Rigden compete with comparatively men, and 
in some classes are beaten. Cotswolds introduced us to pre¬ 
viously unknown competitors, who utterly vanquished the breeders 
from the native hills of these sheep, and suggested the idea that, 
unless those men come to the rescue whose names heretofore 
were conspicuous in the prize list, Norfolk, not Gloucester^ire 
would soon be resorted to by those who are looking for first-rate 
Cotswolds. Shropshires and Hampshires were distinguished by 
the evidence afforded of their continued improvement; and Lin¬ 
colns good, but showing how few breeders of them appreciate the 
wish of the Council to encoumge their exhibition. Pigs in most 
classes good, as they have ever been; in some, the small blacks 
especially, much better. All this will tend to satisfy the Council 
that their mission for this year has been accomplished as satis- 

* The judges, at a late date sent a brief report, speaking favourably of the sho^ 
of pigs in general terms. 
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factorflj as was possible. With the expression of a hope that 
the interchange of ideas between the men of Suffolk and the 
visitors from other localities will be mutually beneficial, and that 
the Local Committe wUl feel how entirely their efforts to promote 
the success of the show were appreciated by the Council, I must 
conclude this report. 

For myself I can only say that I resign my office a$ steward 
with very grateful recollections of the kindness and hospitality 
which I, in common with those with whom I have acted, have 
received in the three towns which the Society has visited during 
my tenure of office—of friendships formed which will not cease 
with the stewardship, and of the indulgence which have 
received from Council in many points on which I hi^ye felt 
pLnterested—henceforth my part in the business of the iSociety will 
be Ws active, hot less earnest 

ei(^1867. 

^ The Beport of the Jndges^of speaks so fpUj to the 

quality of the birds shown that it is^not pecesaary. i^^^^lar^ 
upon it, but it may be as well to state ^haimuph if felt 

in this department^ of the show, as evidenced by the almost ccm-* 
stant . crowd of persons round the pens during the week. In con^ 
sequence of their non-arrival till 7*30 on the morning of the 
15th, it was necessary to disquaKfy 10 or 12 lots of birds; this 
was most unfortunate, as several of them were very good of their 
kind; 2 would doubtless have taken prizes. 

H. Babthropp, Steward of Poultry. 

i Haid^estoi, Jvly 81 * 

The Pcml^ Judges appointed hy the Boyal Agricultural Socleiy of England 
offer their congratulations on the display that was the answer to the mize 
sheet issued by the Society. They believe that the end sought was fully 
attained; in proof thereof they would call the attention to the fact that the prizes 
for Brahma rootnis went to Ireland, Scotland, and England, The show of 
Dorkings was most excellent, proving that these really Useful fowls are exten¬ 
sively kept; the B ahma Pootras and Cochin Chinas were equally good. The 
Judges were disappointed in the number shown of the French breeds, La Pleche 
and Crevecoenr; these fowls will be deservedly prized wherever eggs are the 
object of keeping poultry, if however a supply of chickens for the table bo 
desired, their non-sitting nature is an objection. 

The quality of the geese and turkeys left nothing to desire, but the numbers 
caused disappointment. The Judges hope that the Council will continue thi^ 

. part of the show: there never was a time when so much interest existed 
^bout poultry as at present. Societies are being organised for experiments in 
breeding, and encouragement given to this pursuit, which is rightfully con- 
with agj^iculture, will add another to the many obligations conferred by 
Boysl Agricultural Society of England on tho^ whom it seeks to benefit. 

/%80ift,18eT. , ' joasBAiLT. ‘ 
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ABSTBAOT BEPOET OF A&RICTJLTTJEAL 
DISCUSSIONS, 


Meeting of WeeUy Ooimdl, Tfmday^ February 27fl. Mr. BmsAr in 
the Chair. A Lecture was delivered by Professor SmoNDs on 
“ Some of the Causes which Produce Disarrangements of the Digestive 
Organs in Yoimg Sheep.” 

Professor Simonds^ said: he would in the first instanoe make a 
few general obserrations with regard to the digestive system of the 


The! Digbstivs Obgaks. 

She^ bdonging to the class designated mminantia have a very 
complicated system of digestive organs, which pass the food back 
from the stomach to the month for the purpose of its being re* 
masticated and re*insalivated. We have, first, the rumen or paunch, 
into which the food goes primarily; next the retieolmn, or seoona 
stomach; then the third stomach; and, lastly,'the or ixm 

digestive stomach, the others being in &et preparatoij organs, 
It is unnecessary that I should go into disputed questions as to 
whether the food is passed directly from the rumen into the mouth, 
or is pi^ously pssed into the reticulum, and then into the mouth; 
mr whether, on its second descent from the mouthy, after being re« 
masticated, it passes iulo the rumen, or directly into the third 
Stomach. 1 may, however,"'state that I hold the opinion that the food 
is pass^ first into the rumen, and that, at each subsequent swallowing 
of that food, the matter, k>wever it ma;^ be reduced, is still fsami into 
that viscus; and the reticulum is noting more or less than ^supplier 
of thoroughly masticated and insalivate food to the third and fourth 
stomachs, in order that it may be properly digested. When the food is 
passed from the fourth stoxnach it goes into the intestinal canal, and there 
it becomes subject to the action of certain secretions, which produce 
that change in it by which the nutritive parts are separated f^m the 
other#. These nutritive parts, to which the name ^ Chyle ” is given, 
are precipitated upon the mucous membrane of ilie intestines, where 
the process of their absorption ^es on. The fecculent or innutritious 
matter passes*into the large intestines, where it is retained for a 
a certain length of time, subject to the further absorption of any 
nutritive parts which it may possess. Ultimatdiy it is voided by the 
rectum in the shape of small nodules, which are oompreased into 
that form by the action of the gut during the passage. 

The neoessi^of these observations will, be evident when we come to 
consider the aiections which are commonly known by the term 
diarrhoea, having their centre mostly in the intestinal can^, and their 
origin In material, which may be to some extent acrimonious, coming 
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in contact with the lining membrane of the canal. But not only have 
we causes of that kind affecting the consistency of the feccnlent 
matter, and the amount of nutriment extracted from the food of the 
animal, but also very often an irritable condition of the bowels, pro¬ 
duced by causes not acting directly on the intestinal canal. Indirect 
causes jfreq[uently produce fatal cases of diarrhoea in sheep, particularly 
in young animals; and it is therefore important to be able to separate 
the one cause from the other, and to ascertain whether it is acting 
directly or indirectly on the intestinal canaL 

The White Scoub on Tuenh* Lands. 

In the case of very early lambs, losses freq^uently occur from what 
frrmers term ** white scour.” When lambs are perhaps not more 
than four or five days old, there will be an exit of liq[uid evacuations 
of a ^ale colour, which are exceedingly sour, and to some extent even 
exconate the parts they come in contact with. This white scour generally 
happens when the ewes sa?e remarkably well fed; and very seldom indeed 
when they^sf®^ being fed on ordinary grasses, or even receiving only a 
EttO&rate supply of turnips. In ihe ordinary case of ewes lambing 
on turnips, Sxey are often supplied with a very large quantity 
of good turnips, and at the same time with a considerable amount of 
highly-nitrogenis^ food in the shape of oats, peas, or oilcdike, the 
object of tbe mdividual fenner being to fatten his eWes and his Ijambs 
togeth^. This is a system which used to he followed to a certain 
extent in iOillddlesex. A fiarmer, under, these circumstances, although 
he got his ewes into good condition very easily, and could get rid 
of them in the latter part of the year as fat ewes, yet lost a large 
numb^ of Iambs from “white scour.” The rei cause of this 
affection is, I believe, a peculiar condition of the lacteal secre-^ 
tion induced by this higMy-nitrogenisedi food. The mil k of the 
newly parturient an imal is rich in an animalised product called 
colostrum^ and if we examine milk very shortly after parturition, 
we^ shall ^ find that in addition to the ordinary fatty globules 
which exist in such large numbers, there axe present a ooixsiderable 
number of cells of large size filled with gran^ar matter. On the 
condition of these cells will the colour of the miik depend: if present 
m kige numbers, the milk will have a yellowish-brown appearance: 
if their number is small, it will be of the ordinary.*colour. Now, in 
the ordina^ state of things, these cells of colostrum very soon disap- 
p^r, and they are met with very sparingly indeed in n^ilk a few days 
after parturition. If, however, ihe animals are kept too well, the 
p^od IS prolonged, and the young animal is subjected to a disturbing 
influence. It has been said that these cells exist in the that 
^ture may furnish her own purgative to a young animal, whose 
bowek are loaded with a peculiar substance, called meconium, and there 
cm be no doubt that milk which is rich in colostrum has a laxative 
m the intestinal canal. But further, we must regard these cells 
^i^ents wHoh absolutely excite fermentation in &e ; and there 
tltot lactic acid in excess is thereby pro- 
ty &e, 70 iag.a*dB»l, 
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than ordinarily firm curd is produced in the stomach. When a young 
animal partakes of mi^ the milk (that is to say, its oaseine) is acted 
upon by the gastric juice, and the first effect of digestion is the 
coagulation of the caseine; but after a short time the same cause acts 
upon the coagulum thus produced, and it is broken up or otherwise 
digested. ITow, if you have an abnormal condition of the milk itself 
produced by a cause of this kind, you will find that when the clot is 
produced in the stomach of the young animal the gastric juice is not 
solvent enough to break it up; so that it becomes an indigestible 
material, often accumulating to the extent of three or four pounds 
weight. The whey of the imlk is passed through the intestinal canal, 
and is voided with the mucus of the intestines as an abnormal secre¬ 
tion and comes fiirom the intestines in the form of a white fiuid. 1 
have seen many young animals fall a sacrifice to this state of things, 
because not merely had they functional derangement of the stomach 
and intestines, but absolutely infiammation of these organs. The 
animals then die of gastro-enteritis, induced by causes of this kind. 

For getting rid of the affection, common sense would tell the 
farmer to alter his management; for you can hardly do anything 
that will be beneficial to the lambs without paying attention to the 
health and food of the ewes. Let the nitrogenized food be lessened 
in quantity, especially cease to use cake and corn for a certain time, 
and you wQl find fewer cases of this kind occurring. Thus you will 
strike at the root of the evil at once. 

Something might he done also with regard to the lamb, whose sys¬ 
tem is ill-a^pted to hear up against disease. It should be prevented 
from taking more milk, for a day or two by being taken from the ewe, 
the necessary support being given it by well-boiled oatmeal gruel, and 
so on. Antacids Sxould also given, particularly bicarbonate of potash, 
which will have a tendeno/^to break up the firm coagulum of caseine 
in the stomach; and if this treatment be combined with a little gentle 
aperient and carminative medicine, the case may not be unsuccessfolly 
dealt with. Perhaps as good a mixture as can bo given to the lamb 
for a day nr two while it is separated from the mother is a scruple of 
bicarbonate of potash, with about 10 grains of rhubarb, and from 5 to 
10 grains nutmeg. /Give this witbi a little peppemint-water or gruel 
once or twice a day, and with such management as I have indicated 
the white scour will generally be arrested. 

1 pass on to qt)eak of other derangements of the digestive system 
which lead to diarrhoea in young sheep prior to weaning. In 
considering the manner in which the animals are managed, attention 
must of course he paid to the system of farming. In the case of ewes 
upon turnips when the lambs are strong, the common practice is to 
use what are called lamb-hurdles, by means of which the lambs 
can run out of the fold on to the turnips, and return to the 
owes at their wiU. If these turnips have a large amount of top 
quickly grown the lambs become subject to diarrheea. On the other 
hand, if there is an advanced ripening of the turnips, the weather 
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haYmg been genial, with scarcely any wet, the animals do re¬ 
markably well. Particularly is that the case if the ttimips rim up 
so as to produce their flowering stems, which the lambs can crop, not 
only with impunity, but with very great advantage. On the other hand, 
if the turnip-tops are immature, or only partially developed, or if the 
weather is wet, food of this kind, given as it mostly is in great abund¬ 
ance, will act as a direct irritant upon the mucous membrane of' the 
stomach and the intestinal can^ and diarrhoea will be the result. 
Occasionally this functional derangement of the intestines leads to a 
partial attack of gastro’-mieritis —^in other words, to inflammation of 
the mucous membrane of the intestinal canal, and tbe young animal 
soon fails a sacrifice to the scouring. Here, too, we have only to alter 
the system of management, by Hmiting the quantity of green im¬ 
mature tops that are given to the lambs, or substituting some other 
food. Fortunately at period of the year when lambs are dropped 
teni^ are very rarely found in tbie particular condition 5 but m 
eertBuh soOs and in certain states of the. weather it will oecamonaUy 

Diseases after Weming., 

Diaeuhcba, 

After weaning, a large number of young lamfe are lost, and from 
precisely the same cause, namely, diarrhcea, HerS we frS^UjSntly flnd> 
that several causes are brou^t in.t 6 operation, some of them xmques- 
tionably of the same nature as those to which I have already alluded, 
and others totally different. 

if lambs are placed on clover or artificial grasses, and if the 
temperature is not only elevated, but a great deal of watery vapour 
is mixed with the atmosphere, the animals if they are eating largely 
of gsreen succulent vegetable matter, particularly if unripe, will become 
affected with ^arrhoea; and nothing less than an alteration of the 
management will be sufficient to stay the evil. 

Vkgstable Hair Baxls, 

But ibis affection is often induced by another cause. It is not, 
perhaps, so generally known as it ought to be, that the stems and 
leaves of broad-leaved clover have a large number of vegetable bairs 
upon them, and that these, when received into the stomach, are very apt 
to become agglutinated, and to be rolled into a ball-liko form within tho 
rumen, ^ So long as substances of this kind remain in tho rumon, or first 
stomach, it is a matter of no consequence whatever; if they only roach 
the second stomach, as well as the first, it is also a matter of little 
moment; but if they pass, as they are very likely to do,' into 

third stomach, or rather through the floor of tho third stomach, 
directly into the fourth, they often become offending agents to 
|his organ, and not unfrequently pass on, half digested, into the 
roti^stinal canal. I do not mean to say that very many cases of 
pkshm are attributable to causes of this kind, but wo not unfte- 
? d&eased condition of the fourth stomach; and espeoiaUy 
of im 3;h^tines, iududed hy the i^eseULce of such todies; 



689 


Tk& IHgesUm Orgam in Yomg Sheep. 

These stibstanoes are similar in form to the hair balls frequently 
found in the stomachs of fatting calyes, but as connected with disease 
in the digestiye organs they are of far greater moment in the case of 
yomg sheep than in that of other , young animals. A hair ball in a 
young calf very rarely indeed produces any mischief, unless it be passed 
or attempted to be passed into the mouth again, to be re^masticated, in 
which case it will often happen that choking ensues, as shown by 
several specimens in the Museum of the Eoyal Veterinary College. 
The Chance of choking does not depend upon hair which is deglutated, 
or attempted to be deglutated; but the evil actually occurs ftom the 
hair as a ball passing upwards ftom the rumen. I am not aware of 
any diagnostic symptoms by which the presence of these vegetable 
hair balls can be detected; it is only through a post mortem examina¬ 
tion that one can tell that an animal has suffered from such a cause. 
It is a common idea among farmers and shepherds that lambs die ftom 
wool-balls; for though wool-balls are not to be confounded with vege¬ 
table hair-balls, the two are produced in a similar manner—that is, by 
the matting together of the wool or hair; yet hair becomes matted 
much quicker than wool, and it is only when the animal is living on 
clover, and particularly broad-leaved clover, that hair-balls are found 
present to any great extent. 

i 

DfflBAsn, oip mai! ijwflS; - , , ■ 

Moreover, a large loss of lambs is fomd to sriBS fejewi 
egmiptoxoatio of a diseased oonditioa of tbe Itm^. £a iavesiigatjuag 
tjbis ,dis 0 a 8 e,it is alwi^s aeoeawer to endeavour to understand upon 
wliat tlie s^ptoo^^ ie<d^ depend^ of this ^re frequently find a 

person laying] “ | m IfWg a large numb^ of lambs from soburaad 
be believes that this arises entirely from sometbing th^ disagrees 
with tbe dig^lve organs of tbe sbeep, or that some disease exists , in 
those organs t^th tbe nature of vrbieb .,be is unacquainted. , WbeB 
you speak to bim farther on tbe snlgect, he vrul ky, have 
changed tho fiwd of my animals;, some .having died uptm. snob 
a food, 1 put the others upon food of a difibrent oharaoter; they 'vrere 
upem -artificial grasses, and I put thorn upon natural grtasos; they 
fere upon clover, and 1 put them upon artifibial grasses, t have given 
th<sn corn, peas, and so on; and though tb^ vidU mi eat much dry 
lhodk.vrhioh is not to be expected when they can gei weun and sueou- 
lenA food at this time of the year, nevertheless, I findr'ill#i # Ion state 
of the bowels is os prevalent among them now as it was a,.,v(iiKk'Or two 
ago.” If yoh ask this man, “Have you, noticed whether your lambs 
are coughing ? he will reply, “ Yea, I have found them coughing very 
much, and I have observed that the coughing preceded the diarrhoia.” 
This he will say, though knowing very little about wbat the oougbing 
depended upon. How, this form of diarrhoea is really due to tho 
presence of entozoa within the bronchial tubes of the lambs; and 
tbe diarrhea is but symptomatic, coming, on as one of tho last 
things in the brook up of the animal machine, ^e know that in 
several afibotions of the lungs in sheep or other onimalB the disease 
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is often accompanied with diarrhoea. In cases where there has not 
been a heaJty and perfect decarbonisation of ther blood, from struc¬ 
tural disease of the lungs, diarrhcna often results. Take, by way of 
illustration, that disease which in the human subject is known by the 
name of phthisis. It is well known that some persons who are at¬ 
tacked by this disease, have diarrhoea, and when the disease tends to a 
fatal termination the diarrhoea becomes very copious, and life is some¬ 
times sacrificed through the depression of the animal powers thus 
produced. Nevertheless, the origin of the diarrhoea is disease of the 
lungs, which prevents them from performing their proper functions, 
viz., the proper decarbonisation of tibie blood. This accounts to some 
extent for the presence of diarrhoea in sheep. 

Tm Filabia Bbokchulis. i 

Now, fim JSaria Ironeikiciis is a worm, which I am justified in 
saying is ^mewhat on the increase. We can readily understand why 
it should be so^ for alihou^ we really know very little of the natur^ 
M0ety of the worm, or of the best means at our disposal for getting 
zid of it^ we see the.Hkelihood of the affection passing from sheep 
to sheep, and from farm to farm. So long as we are unable, through 
studying their natural history, to get rid of these worms before they 
pass into the organism of Ihe &eep, so long shall we he contending 
with a disease which is in reality our master ;.and we may therefore look 
for a great increase of cases of this kind. With, regard to the ciremh- 
stances which fevour an attack, it is rather remarkable that though bn 
no description of land is there absolute immunity, yet sheep kept in 
open light-land districts are far less frequently akacked than those 
kept in enclosed spaces, and particularly ^eep which are kept at that 
particular period of the year already alluded to id parks. With re¬ 
ference to ^e worm itself, it would appear that even if only one or 
two of the worms, being of different sexes, find their way into the 
bronchial tubes, that would be quite sufficient to lay the foundation 
for extensive disease of the lungs. They lay this foundation by tra¬ 
velling as far as they can through the bronchial tubes (which are con¬ 
tinuations of the windpipe) into the very air-cells of the lungs, where 
they deposit their ova. As the result of that deposition of ova, which 
may be said to be in myriads, irritation is set up first in the lining 
membrane of the air-cells, which extends to the parenchyma of the 
lung. The lung then undergoes a peculiar change: it becomes altered 
in colour, it will sink in water, and, as an aerifying organ, it is in 
many pai^ altogether destroyed. This often takes place, particularly 
on the fringe or edge of the lung, but not unfrequently in other por¬ 
tions. The brood of young worms is hatched absolutely in the bron¬ 
chial tubes and in the air-cells of the lungs *, so that the largo quantity 
of these worms which are frequently met with in the bronchial tubes 
did not enter from without, but were produced within. These crea¬ 
tures may, so far as their immediate development is concerned, be 
termed ovo-viviparous—that is to say, a great number of eggs will be 
tiurown ^yut as eggs; but frequently ihe young worm will escape from 
those eggs while yet within the parent. In making a section of the 
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lung, taldng tlie smallest possible quantity on the point of a scalpel, 
j^t sufficient to soil a piece of glass, you will see, in a space of tho 
size of a drop of water, millions of eggs just hatched; and if you 
examine an old worm, you will see eggs in all stages of development; 
so that she brings forth her young in a living form, and also in the 
form of eggs more or less mature. Now, one worm will produce—-if 
I were to use figures here I should have to speak of billions, and even 
of trillions—an immense number of eggs, and we can therefore easily 
understand how a vast amount of mischief may be done, even by one or 
two worms. But now the question arises, How did this one worm get 
there ? Where does the parent worm come from ? We must repudiate 
the theory of fortuitous generation. I no more believe in the fortuitous 
generation of a worm, or of the lowest form of animal life, than I believe 
in the spontaneous origin of myself. We must look for other causes. 
And here we have opened to us a vast field of investigation as yet scarcely 
entered upon. I have experimented again and again with this class of 
worms,, which are designated by the name of nematoid or hollow 
worms, and in every experiment I have failed to produce them within 
the windpipe. I would, then, throw it out as a probable cause of their 
existence, that a great number of the ova are expelled in the coughiug 
of the sheep with the mucus which is coughed up., Large numbers 
are, I believe, expelled at each coughing, mingled with the mucous; 
and I would just hint at it, as a probable thing, that these ova come to 
mturity to some extent externally to the dieep; that certain plants—' 
it may be ordinary grasses—become the habitat of these creatures in 
an inomature form, and that in this condition they are taken into the 
organisation of the ^eep, and as each entozoon has its own particular 
locale^ these creatures very soon find their way, into the windpipe, and 
a very fsw doing so are productive of immense mischief. Now, I am 
inclined to b^Heve that this is really the means by which thdr pro* 
sence is to be accounted for. We cannot for a moment suppose that 
all the worms which we meet in the lungs, for example, under droum<* 
stances of this kind, can have entered from without. We can^ sup¬ 
pose tho explanation to be that the ova floating, in the atmospwe are, 
after they have become somewhat dry, received into the respiratory 
organs, and there become matured. There are some things which 
appear to me to militate strongly against that view of the matter. I 
hive, for example, broken up many old worms wl|#n^yet alive, and 
having thus procured eggs in various stages of d#^xx»ent, I have 
pkoed them in different Innds of fluid, none of whi# iSiM interfere 
with their vitality, and have in this manner brought thetfin Contact 
with the nostrils of sheep* Not only have I done that, but 1 have used 
a thick mucus, like gum-water, putting into it a number of living 
worms, as well as a large number of ova, and have administered this 
very slowly to sheep, so that it might hang round the mouth, and the 
worms might travel down the windpipe; but, singular to relate, in aU 
these experiments I have failed. Emowing that nematoid worms are 
perfected to a certain extent out of the organism, I have been led to 
tho conclusion that it is not improbable—do not say it is positively 
tho case—^that tho ova themsolvos are the real cause of the mischief; 
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that, being expelled in the manner I have mentioned, they become 
parasitic to some vegetable matter, and, being thus taken into the 
sheep, produce disease. This would explain why, if you put fresh 
dbieep on . a farm where the worm affection has* existed, those sheep 
become diseased, and’ the evil continues year after year. Wo know 
that weather often has an influence by rendering animals more suscep¬ 
tible; and we faow, too, that particular systems of management have 
an. influence; but we are now looking at the matter in an abstract 
point of view, and I throw out the hint that this may be one cause of 
the increase of the disease. 

There are a large number of worms •which affect sheep in particulat, 
some«ocGupymg the true stomach itself, under the influence of which 
sheep will die m a dropsical condition; and from this cause, under 
all eircTunstahces and conditions, and at all ages, scores and sccues 
of sheep are at this moment b«^ lost. There is no diarrhea in 
a case of tMs desiaiptionr WiflEdh the lest few days I have received 
^jme exactly ^the same class as those found in wild rabbits; 

end S ilki the is found in the stomachs of sheep 

4 in other emttir^^ ehi it may be common to balf-a- 

dpshn khids of ani^^ \ 

One word with regard to the meinS fbr;getian| idd of the lax con¬ 
ation of the bowels regarded as sym^plomalie cd As 

^ in this instance diarrhesa is not a ^sease 
canal, it is not our object to give astringents. Ho ehan|§ ^yi, 
no medicine, having that object in view, '9^ produce any benefit at 
. all. We must endeavour either to get rid of the worms as they exist 
in the trachea or in the bronchi^ tubes of the-lamb, or to root 
Out ihe disease which they have produced within the lungs. The 
best ihing we can do is of course to attempt to get rid of the worms 
themselves and destroy the broods as they follow one .another; and 
this can be effected only by getting the sheep to inhale a medicated 
atmosphere. Perhaps, however, I ^ould not say ‘‘only,** because it 
is well known that there are certain worm-destroyers which, on 
being ^ven to sheep, are quickly diffused through ihe system, and 
are found beneficial in destroying these worms. But these anthel¬ 
mintics are often powerless, so that after all we have to come back to 
a medicated atmosphere, which can be used with great facility, safety, 
and advantage. If sheep be placed once a day, or perhaps once every 
other day, in a shed, so arranged that the animals can be got to inhale 
the fames of burning tar into which sulphur is cast from time to time, 
and the atmosphere is thus impregnate with sulphurous vapour, wo 
^all find that we destroy, probably, not the parent or matured worms, 
but a very large number of those recently hatched. I do not suppose 
that we have any influence over the ova as ova, but we have eonsider- 
abia influence over the young worms; and I believe also, to use a 
homely phrase, that we give a “ notice to quit ” to the old worms. 
*We make their habitat rather untenantable to them, and the result 
is tbpt they are inclined to quit the body, and so some of them are got 
rid ‘ 

Tim mmj lives maybe saved if we strengthen the constitution 
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of tte atiimal by generoiis diet. Here we may take Buob an agent 
as turpentine in oonjunotion with a- little b^am of sulphur and a 
little oil, than which I do not know a nicer anthehnintie. Turpentine, 
although , a diuretic, is found to be got rid of in the animal system to 
some extent through the medium of the respiratory organs. It is an 
agent which becomes quickly dijSPused throughout the system of the 
animal that takes it, a&cting even the breath, the and other 
secretions. It acts powerfully on the kidneys and on the mucous 
membranes of the lungs, and is an energetic destroyer of entoisoa ; so 
that persons may give turpentine, in conjunction with the old- 
fashioned balsam of sulphur and a little oil, from day to day, wilh 
considerable advantage to their lambs. This must be followed by the 
use of sulphate of iron in the food of the animal, with com dieli ; and 
much benefit will be found to ensue. 

II, Thh TaicocErHALUs. 

We slso find, particularly in the situations to which I have referred, 
intestinal parasites, which are the cause of the direct irritation of the 
mucous membrane of tbe alimentary canal, and are neoossarily asso¬ 
ciated with diarrhosa. There are two forms of worms particularly 
which inhabit the intestinal canal and lay the foundation for diarrhoea. 
One of them is a worm called, from the peculiarity of its formation, 
the tricocephalus, or hair-head^ worm. Though common in many 
animals besides sheep, it exists to a greater extent in them than 
among any other domesticated animals. These Moocephali very 
oftmi a great source of misohief. They burrow their heads into the 
mucous membrane, and exist partioulairly in the c$ecum and colon 

thafi in other of &e large intestines, and but very rarely in the 
smaller. ^ Pw^ngf there, and producing an irritation of the intestinal 
canal, they cause Hie hurrying bn of tne contents of the intestines, 
and diarrhoea, in £mt, results nom the local irritation* These wUrms 
are with great difiSiculty diagnosed—that Is to say, looking at the 
sheep, we cannot at first say whether they are or are not the cause of 
diarrhoea. If, however, a large number of sheep are aSected, Ihd a 
good deal of mucous is discharged with the alvine evacuations, if all 
ordinary moans of arresting the diarrhoea fail, and if the animals, 
although wasting, nevertheless have a tolerably good appetite, we may 
borne to the conclusion that the diarrhoea is due to the presence of 
worms; for; as a general rule, when worms exist in the intestines of 
almost any animal, there is rather an increase than a diminution 
of ihe appetite. Generally speaking, when we effect the expulsion 
of the tricooephali, they come away in a mass. They have a peculiar 
liking for each other; for no sooner do they quit their hold of the 
mucous membrane of the intestinal canal than they run together, 
thus producing a large lump or mass. In this way they are usually 
expelled; and it is with difficulty that you can separate one of these 
long-neeked worms without breaking it, in consequence of its neck 
being twisted in all possible directions with that of others. 

The SomsuosTOHA. 

Another land of worm, not so woU known as the tricocephalus, but 
also the cause of diarrhoea in sheep, is the one designated sclorostoma, 
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hard-Kpped or hard-montlied worm. This also exists ia the large 
intestines, attaches itself hy its sucking disc or , mouth to them, feeds 
on the juices of the animal, and lays the foundation for diarrhoea in 
the same manner as the tricocepheJi do. Very frequently these two 
of worms coexist in immense numbers, and I myself have taken 
great numbers of both from the same animal. Now, before throwing 
out a hint as to the best means of getting rid of these, I will refer 
to other worms which are present in the intestinal canal; and about 
which persons are exceedingly solicitous; I mean, # 

Tapbwobms. 

They are more common in lambs than sheep. They often exist in 
large numbers, and I' have seen as many as a dozen or so in the intes* 
tiines of one animal. Their natural history is pretty well made out; 
they are, in fact, the perfect entozoa arising out of hydatids, those pecu¬ 
liar, bladderrlike bo^es which are met with in di^erent parts of the 
orgsmiw of various animals, and which are nothing more nor less than 
scplioes of tapeworms^ I believe that the dog^is infested^with 
.Qon^hing like seven or eight varieties of tapeworm, and, with one 
exception, 1 bdieve Ihe whole hi^ry of the tapeworm is known. ' In 
common with Dr. Oohbold, I have ^for some time been engaged in 
investigating the development of this class of entozoa, and I Imye by 
me, as Br. Oobbold has also, tapeworms produoea &om various 
hydatids whidi have been given to dogs, cats, and, other carnivorous 
animals. We have them at various ages. We gave the hydatids to 
the dog, and killed him within a cert^ number of days, and found 
the product of the hydatids present. And so we followed the develop¬ 
ment of these creatures firom time to time. I refer to these experi¬ 
ments to show that we know something pretty certain with regard 
to the tapeworm, but little as to the nematoid worm; for as to how 
these tricocephali and sclerostoma get into the intestines and in¬ 
crease in number, all we knowjis that they are oviparous, perfect 
male and female. Take some of the large intestinal worms by 
way of illustrating this point. You have seen in. the horse and in 
other animals a large worm, nearly a foot in length, very like the 
earthworm, but very white in colour, and called, because it is like the 
earthworm, the lumbricoid worm. I have a specimen in my possession 
of a pig’s intestines, with worms in it six or eight inches long, though 
the pig was only six weeks old. There are not less than between 200 
and 300 crammed into the intestines, and the worms are developed to 
the size of an ordinary quill. I have other worms taken from dogs 
only three weeks old, and these worms, though they are not lumbricoid, 
are fully matured. In fact, they had been perfectly formed in that 
short space of time; but, strange to say, though they are found of 
various sizes and of perfect form, you never find a young one as the 
immediate product of these parent worms# Here is an egg which is 
not visible to the native eye; that egg has to produce a young worm, 
which is to be developed somewhere;, yet we never see it In sudk 
a form as to enable us to say that it is a young lumbriooid worn./ We 
know nothing about them; but hero is this mot, that if you take, one 
of these worms, out it up, put it in a jar of water, allow it to remain 
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^ there for ten or twelve months, and then examine the deposit at 
the bottom, which has the appearance of so much decomposed matter, 

B i will see the yonng worms beginning to exist in the eggs, and not 
ore. Their vitality is preserved. They undergo a subseq[uent 
change. The young worm is produced; it becomes parasitic, and 
enters the intestines and stomach of the animal. So that in reality we 
open up a vast field of science—one that will amply repay an indi*- 
vidual for cultivating it, but which will req^uire a life, or two or three, 
to make anything out of it at all. 

EuEniAX. Agunts. 

^ As a means of getting rid of these intestinal worms as a cause of 
diarrhoea, I believe that great benefit would result tram the daily use 
of salt. Even though the lambs are scouring, and salt is otherwise 
objectionable, a cert^ quantity of it mingled with ordinary food will 
be found effectual in arresting diarrhoea. Besides that, advantage will 
result £[!om the more direct anthelmintic agents. Let balls, which are 
preferable'to draughts, be made of Venice turpentine, with sulphate of 
iron and some gentian. Give them to the sheep, and you will find 
ihat you bring*^ away these ttimcepludi and caUm^icBnia in very large 
numbers. Then, having got rid of this cause, ordinary attention and 
dry food will be efiectud in restoring the health of the animah 

Stbaw as Eoojd. 

But besides the forementioned causes of diarrhoea in lamh^ we have 
occasionally other agents that ore of an c^posite character. Sheep 
suffer less ihau any other animals from what we may call an excess 
. of indigestible .woody fibre. We win suppos^ by way of illustra¬ 
tion, that a man has a number of young weaning calves, or under a 
yeiur old. He is ratheor niggard. He has heard a great deal about 
the nutritive properties of straw, and he thinks fit to have* it cut 
into oha:^ and supplied to his animals in excess. Z know what will 
be the result. He will have a certain number of cases of diarrhcna, 
and occasionally sustain severe losses in consequence. That diarrho^ 
depends upon the direct irritatiag effects of the indigesta upon the 
intestinal canal. It is a material that is not properly digested and 
assimilatod. The fact is that straw is straw, and in ihe body of an 
animid you can make nothing else out of ii Tou may rely upon it that a 
very small quantity of blood will come out of it; whilst there is a 
great deal of indigestible material in it, which acts as an irritant on 
the intestinal canal, and produces diarrhosa. Sheep will now and then 
suffer from similar causes. If a man gives too much chaff and too 
litiile com to his ^eep, or if he withholds a certain quantity of green 
and succulent food at the commencement of winter, there will be 
frequent cases of diarrheea. The same amount of mischief, however, 
is not produced in sheep as in cattle, because sheep, though ruminating 
animals, gather their food in a somewhat different manner from oxen ; 
they take more pains, in ^ort, in masticating their food. Hence, 
when sheep are upon pastures, we see them feeding very closely, and 
masticating every mouthful for a longer time than the ox, which 
VOL. in.—S. S. 2 TJ 
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swalloTO his foo4 in a mass. Ohaff is partaken of in the same manner. 
Tn these cxrcamstances a change of food becomes necessaiyj and acts 
beneficially. It is not necessary to give astringents, because they do 
not strike at the root of the evil. Eemove the cause, then, and the 
effect will cease. 

Dxabbhcba Beoaeued as a BmsrsoK oe Disease. 

Now, not only these several causes, and a number of others to which 
I have not referred, are productive of mischief; but diarrhoea is also 
very often symptomatic of other diseases, if I wanted the best illus¬ 
tration of this which science affords, 1 should direct attention to the 
circumstance of sheep becoming affected with the malady which w© 
term cattle-plague. Here we h&Ye a disease which in the sheep is 
mvariahly, I believe, associated with dysenteric paging. Hence, w© 
get an apt iHustration of morbific matter carried into the organistd of 
an anim^ and so demiging its entire system, as to lay the foundation 
of a fiaWL s^tach of diarrhoea. I have thus thrown out a few hints with 
regard to smhe of ihe causes which prepuce derangement of the intes- 
canal, and I know I have done so very imperfectly. 1 will only 
mfs concluding, that among our most useful astringents for arrest¬ 
ing diarrhoea are gdls. Nest to ihe use of astringents stands tte 
neutralisation of the acid secretions which eome the muopilM? 
membrane of the alimentary canal in all cases bf dhalrhcBa'^without 
reference to the causes that produce it—by means of ant-acids, partiou-* 
larly bicarbonate of potash, which is a most effective agent, if we 
feel a disturbance or a lax state of the bowels coming on, we shall 
finequenily find that by abstaining fri>m food and taking a good bold 
dose of carbonate of soda, the complaint will be checked at once; for 
the simple reason that ihe carbonate neutralises the acid secretion 
which exists, even without reference to the causes which have given 
rise to the dhurhoea. 

The Ghaibmak asked the Professor if he had ever analysed the hair- 
balls of which he spoke? 

Professor Smoims had only examined them microscopically. They 
were composed entirely of vegetable hairs; the muons of the intestines 
glued the hairs together, and converted them into a species of felt. 

The Chaikman, in reference to tape-woims, said ho saw one, 24 feet 
long, which came fi.*om a dog of his, last summer. 

Professor Simonds: In oxen these worms attain an extraordinary 
length. True, they were not common to the ox, but he had seen them 
come from that animal double the length to which the Chairman re¬ 
ferred. The worm known as Taenia elongata was so designated in 
consequence of its immense length. 

The Ohaibiuae’ said, among sheep about twelve months old, bred in 
the mountains, there was a disease known by the name of “ the sick¬ 
ness.” The^e sheep lived on coarse food and experienced a good deal 

w&b and cold; and the loss from this cause was very severo in the 
Mily districts of the north. When he was amongst the hills some 
tme.ago he;, advised the fiirmers to give their sheep peas, heads, and 
thmgs of iiat so^ and the farmers iww said that fie was the best 
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doctor tlioy ]iad oyer seen.' The sheep were affected with diarrhoea to 
a very groat extent, He observed that Professor Simoxxds had not 
referred to the quantity of milk taken by young lambs. His own 
impression was that they took a great deal too much, more indeed than 
their delicate stomachs could well convert into food. Sheep that were 
highly fed gave a good deal of milk, and their lambs seemed more liable 
to disease than those of sheep which were lean and yielded less milk. 
Had the Professor noticed that ? 

Professor Sxmonds replied that he had, and was inclined to think 
that lambs which had the opportunity of going to their dams as often 
as they liked would rarely be found to glut themselves. It was not 
because the animal had taken a glut of milk that they got these large 
accumulations of curd. In re^ty it was often seen that when an 
ordinary quantity of milk had been taken the curd accumulated in the 
stomach. 

The Ohaieman said, with regard to the digestibility of milk, it was 
generally believed that rich milk was easier of digestion than weak 

Professor Youiokee desired to make a remark or two on the question 
how &r food of the same description—^for instance, turnips or grass 
—at different periods of their growth affected the health of cattle, 
by producing either constipation or dianhma. There was a very great 
difference in the effects wHch food of the same kind produced. Ho 
believed that the laud on which the food was grown 1^ much to do 
with this; for he knew practically that there wore som soils which 
invariably grew produce that was termed, scouring food.’^ Such 
were the scouring lands of Somersetshire, which lay upon the lias,, 
and elxhcst invariably had the effect of producing dierrhena. This 
varied with the season,, and it was remarkable that in hot sumaners 
Poland became more scouring than at the colder periods of the year. 
It has been, observed that the period moet dangerous to the sheep was 
when they were put on clover or natural grasses, at the time the 
herbage was making rapid growth. Thus, when warn weather set in 
suddenly, after much rain had feUen in the early part of the 
there was a rapid development of lea;^ and the produce became very 
sour. Ho believed that &is was not merely attributable to the pre¬ 
sence of much water--an opinion entertain^ by practical feeders-- 
but was also due to the impeifeot condition—the want of elaboration 
in tbe crude juices of the plant. Having examined that subject 
he Imd constantly found that a large amount of crude nutritive matter 
was present. It was not true, as was sometimes maintained, that unripe 
food, contained a deficiency of nitrogenous matter; the very reverse 
was the case; if .the food were too rapidly grown they would inva¬ 
riably find milch nitrogenous matter in it, but not in tho form of 
albumen, of caseine, or of any definite chemical compound; they 
found it—he could hardly say in what concUtion, but he could teU 
them in what condition it was not—^ii was not as nutritive albumen, or 
as nutritive gluten, or in any form which was commonly designated 
flesh-producing—it was unelaborated crude feeding material. Then 
thei*e was also present in this rapidly-developed young ]produoo a very 
much larger proportion than usual of saline matters which wore taken 

2 u 2 
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firom the soil, aad were evidently stirred np in the plant, to serve 
afterwards in the assimilation of atmospheric food and. its conversion 
into sugar, gum, and other nutritive substances. This unelaborated 
matter and this excess of saline or mineral substances, which often 
abound in day, had a tendency to produce a laxative effect upon 
sheep, and oxen also. Moreover, in very yomg produce a much 
larger proportion of vegetable acids was invariably present than in 
riper produce; and these organic acids no doubt had a medicinal 
effect when taken internally; there they were converted into sugar 
and became real nutritive matters. These organic acids differ much 
in their character; in the earliest stages of growth an acid was pro¬ 
duced which gave way to another very similar in composition, but 
different in its effects on the living organism. The acid to which 
he alluded (oxalic acid), was found in very young rhubarb; it was 
not, however, conffned to rhubarb stems, but occurred as perhaps the 
most common and widely circulated acid in the vegetable organism. 
Within a^week this acid—a deadly poison, would pass into the form 
of mteic aeid^a similar composition, but different in its effects.. The 
cikio was ihen changed into malic acid, one acid succeeding another, 
U3^ ffnally they disappeared, or became neutralised by the very 
mterials which were accumulating in the vegetable organism. The 
result of these chemical changes in the ripening of the food—changes 
which had not yet been investigated so minutely as their importance 
deserved—^was that the food became totally diff^cent in its practical 
^ects. 

In coiToboration of what he now said, he might remind them 
tiiat very early in tiie season it was an extremely dangerous thing to 
cat rhubarb-pie. When the rhubarb became plentiful and 

cheap, then he ventured upon it—^not because it was cheap, however, 
but Wause he knew that by that time the oxalic acid had disappeared, 
and had given place to malic acid—^the acid of the apple—or to citric 
acid, which was extremely grateful to one’s constitution, 

Mr. Fbebk considered that the loss of lambs was often hardest to 
control in the autumn, especially on the richer pastures. He had 
been informed by a gentleman who farmed good rich grass lands in 
the Isle of Ely that Sbiey used to have such losses from scomr in his 
father’s lifetime, that they had almost given up keeping hoggets; 
but his father being a malster determined to try malt, and it proved 
to be of so much service, that it had been employed ever since, 
removing any apprehension about stocking the land with young 
^eep in the autumn. On his own dry Hghtdand farm he was free 
from the forms of the malady of which Professor Simonds had spoken, 
and experienced no practical diffilculty until he arrived at the end of 
July, ^at is, until the sheep had been over the layers once; from 
that time, however, difficulties would arise, and careful, vigilant ma¬ 
nagement be particularly reqmred; if the lambs were fed entirely or 
mainly on the stale layer, diarrhaaa would inevitably set in. He mot 
the dbloulty in this way; early in April he put some early rape on 
the strongest of his land, which wotdd best bear it in the warmest 
months of the year; in the middle of July he folded the lambs on 
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that at night, giving them a free range for a few hours in the day on 
the layers, which had already been folded over once* As they 
chiefly ^ate the rape they did perfectly well so long as it lasted. 
Then, when the rape w^s gone, his next green crop in snccession 
would he early Pomeranian turnips. He had tried pulling some of 
these and feeding upon the old depastured layer, hut diarrhoea set 
in fdmost immediately. He wished to ask the Professsor to what 
cause he would attribute this disease, seeing that in his case it had 
occurred within a few days of the lambs being made to depend on 
the foul layer, and that the malady abated directly they were taken 
off it. Perhaps he might be disposed to attribute it to some form 
of worms; but the objection to that solution is that the space of 
time during which the lambs were on the layer was so short, that 
there was no symptom whatever of any mischief brewing before they 
went upon it, and that the malady ceased within a day or two after 
they were taken off. The layer was Dutch clover and trefoil; the 
time was the month of July last, prior to the heavy falls of rain. 

Professor SnsiONns: The fact was pretty well known that in practice 
it was not judicious, to allow lambs to follow ewes, as it was termed. 

If lambs were constrained to partake of food where ewes had been 
before them, injury might result to their young organisms from the 
quantity of feculent matter which would be lying about, and in pro¬ 
cess of undergoing chemical changes. That would be a source of 
mischief; but it was further inferred that ihe land having been 
manured on the surface, the young herbage would grow up very 
quickly, particularly in showery weather^ Thus they got an unripe 
l^f of plant, and this he should consider the chief cause in operation. 
Indeed, he should look to the mantuing on the surface, the rapid 
growth of the vegetable matter, and its immature condition, as eqsla* 
natoxy of the fact, rather than to anything else. 

Mr. PnmAY Dukwb said the same rapid growth, with the like effect 
produced on the bowels of sheep, occurred on the richer lands during 
the spring months. On the better grazing lands of the midland 
counties they could not keep their lambs without experiencing a good 
deal of trouble from scour. Very often they died off in large numbesrs, 
as described by Professor Simonds, when apparently strong, hearty, 
and thriving rapidly, from ten days to a fortnight old; and he be¬ 
lieved the cause to be that the land was really too strong and tbe 
grass too good for them: it was in a rapidly growing state; it was 
undergoing changes; probably it was more easily fermented, and so 
gave rise to a disturbance of the delicate digestive organs of the young 
animal. He had been very much gratified and instructed by the able 
and most useful lecture of Professor Simonds. Every year a large 
number of animals were found to be infested with these creatures, 
and the great difficulty was to cope with the malady when the flock 
was being increased. The only way, as it appeared to him, of materially 
lessening it, was by varying the food, and giving a larger quantity of 
dry food. He might remark, that he had found great advantage, not 
orly in cases of scouring, but also in connection with worms, in giving 
sheep a small quantity of limo-water with turpentine. Others who 
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by bis advice bad used this remedy bad found it answer better than 
any other. ^ Most persons were too mneh inclined to rely on medi¬ 
cines, and be agreed with the Professor that they should look more to 

The Chairman in proposing a vote of thanks to Professor Simo^ds 
said that, as a practicsd farmer he quite believed almost everything 
the Professor had told them; and he agreed with Mr. Dunne, that the 
only remedy for the evil in question was to endeavour to protect 
docks before the disease had got a drm hold. 


Meeting of Weeklg OotencH, Tuesday, April 2nd. Mr. Thompson, 
President, in the Chair. A Lecture was delivered by Professor 
Tosoeer on 

The Bm>ArrvE Ta&ue anu Manttbiaii Profertibs oe Purchased 

Food. 

ssdd: In no other countzy is the art of feeding so 
tmdsSEgrtDOd as in England. Foreigners, on coming to this 
0 oatoy,rare surprised when tbej look at its fat stoel^ and still more so 
vrbou told in what an incredibly ^ort time it is fatter^ for the 
butcher. For the superior skill which distinguishes tiie British 
fanner in comparison with continental •sl^e several 

reasons, which it may not be amiss briefly to consid^, by Way of 
irifefoduction to this subject. They are, indeed, so well known to us, 
that it is the more surprising that our eantinental neighbours seem 
to ignore some of the most rudimentary principles with which every 
sbodk-feeder in England is well acquainted. 

' The flrst oversight is proper selection of stock"* The English 
farmer has learnt to appreciate the advantage of having well-bred 
animals to fatten, and therefore abstains from spending money upon 
coarse, ill-bred beasts, which do not thrive upon any kind of food, 
and, as the saying is, soon ‘*eat their heads 

A second point is that tiie English feeder has learnt that the 
sooner he can, by good feeding, prepare Ms animals for the butcher, 
though he may spend more money in a given tim©, the better it will 
be in the end; not that he is satisfied with merely giving his stock an 
abundance of food, but ho is very careful in placing before them such 
mixtures as he has been taught by his own experience ai*o most 
appropriate to the object in view. 

A third point is, that whilst in many parts of France, Germany, 
and Holland, and, indeed, throughout the continent of Eui*ope, 
animals are half-starved in their infancy, the British farmer supplies 
Jos young stock abundantly with cake and food usually called con* 
ean^aied, or, in chemical language, nitrogenous ,• nor does he cram 
yoimg stock with chaf^ innutritious grass, and similar bulky food, 
which on the continent is given too much, to the exclusion of more 
c^o«otrated nitrogenous food. I should not like to say a word in 
dispm^eht of stuaw as food, which is most valuable in its proper 
place; Indeed^ ftur.fettening beasi% which are abundantly supplied 
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witlx oil-cako, if kiy-cliaff is not at command, a certain amount of 
tender straw-chaff is almost indispensable. Young stock, however, 
should not be supplied with food which is so poor in fibre-producing 
substances, as straw is proved to be, and the English breeder seems 
to have lea]P 4 t this practical lesson from his own experience. 

But perhaps the main reason why the English breeder and feeder of 
stock excels foreigners so much is, that he is an minently praeUcalrimn^ 
who, by placing at different times all kinds of food, good, bad, and 
indiffeent, before his animals, has learnt by dint of sheer explerienee 
what !s best suited to them. On the continent, on the contrary, the 
science of nutrition has been much more studied than the art of 
feeding. Very little attention has been paid to practical feeding 
experinents, such as those conducted so carefully and successfully by 
Mr. Liwes of Rothamsted, which are quite unique; so that those 
desirirg infomation on the subject would do well to study the valuable 
records of lus experiments, as published from time to time in the 
Societys Journal; more especially his paper on pigs, which is quite 
a modd paper on experimental feeding. The art of feeding and 
faiteniig stock is a peculiarly practical one, and can only be acquired 
by practical experience. The scientific experimenter with precon¬ 
ceived lotions on the subject of nutrition is too apt to forget that he 
has to ceal with, not merely dead receptacles, but living creatures, 
with a lervous system, peculiarities of habit, and an organism, which 
must bl considered at the very outset. The whole subject, however, 
of nutrtion is, and probably wiE continue to be, m a great measure, 
enveloied in mysteryj ana so Icmg as we cannot clearly estabEsh 
pjrinomes applicable in every instance,, it would be xmwise to throw 
.OTcrhar^ results .of actual .experience, and to fatten 
sprang to the prevapuig theories ot the day. 

jnay be instructive to epmmine the way in which continental 
pWsfologisliS and a^cultural chemists endeavour to ^t a deeper 
ihfght into the chemistry of food, and the powers , Of animals to 
asamilate, flesh and fat, and so on. In studying the process of 
mirition, they proceed by supplying animals with what they .oen* 
ceve to be enough food to keep them at their live weight; they then 
, experiment with different kinds of food, the weight of wHch is 
aranged according to its composition; and from the results of the 
wighings they derive general deductions, according to which they 
. ei^]paato the value of the food. In England, on , the contrary, even 
' hojaccorate feeding experiments, the plan is to put before the animals 
at abundance of food of different kinds, to let them choose what 

S y will take, to ascertain afterwards what has been taken up in the 
mal organism, and how much has passed into excreta, and then 
diducting from the total amount of food the matters which remain 
uidigested, or have been altered in various ways in their passage 
tkough the animals, the English experimentalist seeks to arrive a< 
Bme conclusion as to the vdue of the food usually given to cattle, 
low this plan appears to me by far the more rational. 

I The chemistry of food has engaged the attention of many soientifi< 
len. The literatee of the subject is very extensive; and to chemisti 
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and pliysiologists of flie Hghest order, including Boussingault, LieMg, 
Bishop, and Toyd on the continent, and Lawes and Gilbert in this 
country, farmers are largely indebted for elaborate and useful 
researches. Certain principles have been distinctly established by 
their joint labours, but a great deal remains to be done before we 
can get a much deeper insight into the mystery of nutrition. We 
undoubtedly possess certain advantages over the generation vhich 
immediately preceded us, and these enable us to select, with gieater 
certainty, the l^d of food best adapted to particular oases, whether 
working oxen, milch cows, or fattening stock. We have also learnt to 
form a more correct estimate of the real money value of food. 

As the subject of animal nutrition is too wide for a single hcture, 
I shall limit my remarks to tsb ohemistey or puhohasud poo:>, and 
shall direct special attention to the fact that the money value d such 
food is very materially influenced by the value of the food oonstltuents 
which pass through the animal in the form of solid and liquidexcre* 
ments. It is weU known that the manurial properties of different 
kinds of foOd vary exceedingly. Thus the dung c£ animals fel upon 
oihcake^ or upon peas, lenMm, and leguminous seeds in genual, is 
very much more fertilising than that of straw<-fed beasts. Bjbnce it 
maybe usdflxl for us to inquire into the relative manurial valuer of the 
pirincipal kinds of purcha^ food. 

The following list probably includes all or n^ly all the wcles 
at the present brought into the mi^ket and employed by the 
British farmer as auxiliary feeding matenals: linseed, Hnseed^-i^e of 
various kinds, earthnut-c^e (commonly called nut^cake), rap^-cake, 
cottoU'^d^e (decorticated and undecorticated). These ca^s fcrm, So 
to spdik, the flrst class purchased food. 

focondly, we have beans, peas, lentils, and fenugreek. ThesSlegu** 
minous se^ form a second class of purchased food, 

Xn the third class 1 arrange together the fSEtrinaceous seeds— 
Indian com, wheat, barley, oats; and, by way of appendix, I a}d 
malt, malt-dusi, bran, and pollard. 

Then, in a fourth class, 1 put together the following materiats, 
which are now and then in the market, and are useM auxiliary foo4^ 
palm-nut meal, locust-beans, brewers' grains (which may be had al a 
moderate price by farmers who are wdl situated for obtaining then), 
and molasses. ' 

In every kind of food we . find the following classes of food-ccn- 
stituents; nitrogenous, or fiesh-forming substances; and fat-producug 
substances, which may be conveniently divided into two groups, (n 
their order of merit: (1) ready made &t; and (2) sugary or starcly 
food; ready made fat being much more valuable than either sugar £»r 
starch. Indeed, I shall not he far wrong in saying that one part, In 
weight, of fat or oil is as valuable as a feeding material as iwo-and-a^hdf 
parts of sugar or starch, or any analogous compounds. Among starcly 
compounds I include the vegetable jelly pectine, and peotinous suV 
stances; and not fiir removed from starch and more digestible pectinoaa 
mat#^ is the young cellular fibre, which is digestible to a consider¬ 
able and ought to be taken into account in estimating tb^ 
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Taltie of di&rent articles of food. Tbm we bare in all feeding ma¬ 
terials the woody j^bre, whioh^ being indigestible^ possesses no feeding 
value. 

Lastlyi, we have the mineral matters, whioh play an important part 
in the animal economy, inasmuch as they supply bone materials, and 
also the various salts wHch are requisite in the formation of blood, and 
are invariably present in the juices of flesh and other secretions. 

On examining these different classes of food, we And that the rela- 
tive proportions of their chief feeding constituents vary exceedingly. 
The nitrogenous or flesh-producing substances, as they are generally 
called, although in reality they do not produce, par excellence^ 
butcher’s meat, are particimrly abundant in all Hnds of oil-cahe 
and leguminous grains, more especially in decorticated cotton-cake, 
and next to it in order, earthnut-cake. The proportion of nitrogen in 
leguminous seeds very nearly approaches that in oil-cake. Oereal 
grains contain on the average only half the proportion of nitrogenous 
substances contained in leguminous products. Kow the feeding value 
of the articles of food given to stock really depends not so much on 
the amount of flesh-forming constituents, or in other words, on the 
amount of nitrogen which the different kinds of food are shown by 
analysis to contain, as on the proportion of ready-made fat, and sub¬ 
stances capable of producing it. It must be remembered that in 
butcher’s meat we have invariably a mixture of lean, muscle, flbre, and 
fat; and the mixture is much more readily produced firom fpod^ having 
a fair proportion of albuminous matter with an excess of starch sub¬ 
stances or of ready«made iht, than from food containing an excess of 
flesh-forming oonstitumts—albumex^ caseine, gluten, or their equiva- 
lmf$. The food, then, which is rich^t in nitrogen, is not exactly 
that which poduoes butcher’s meat most readily, or at the lowe^ 
cost. The value of oil-cakes depends in a great measure on tbe 
amount of ready-made fat whioh they contain. Hence a forei^ cake, 
poor in oil and very hard-[pressed, is not equal as a meat-p:^uomg 
auxiliary food to go^ EngHsh oil-cake not much squeezed in the oil- 
mill. This perhaps is one reason why hard-pressed Marseilles cake is 
not so well ^apted for the fattening of stock as it is for young stock. 
The reason why foreign cake is inferior to English cake as a fattening 
material is, that well-made English cake is generally richer in ready¬ 
made fat and oil. 

B^garded merely as feeding roaterials, the various foocUconstituents 
follow each other in value in the following order: (1) ready-made flit 
and oil; (2) starch, sugar, and peotme; (3) nearly equal to star<^i or 
sugar is qtiiW young digestible cellular flbre; (4^ then come the albu¬ 
minous substances—gluten, caseine, vegetable aloumen, and analogous 
materials: (S) lastly, we have mineral substances and woody fibre, 
possessing scarcely any feeding value. 

The money value of food, however, as I have already intimated, does 
not depend simply upon the actual amount of feeding materials which 
it contains, but afco upon the value of the fertilising elements which 
pass through the animal into dung. Let us, therefore, inquire whioh 
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of the food constituents easily pass into dung, and i?vliat is the money- 
^ne of these fertilising constituents ? 

First, then, we have to consider whether fat, starch, or sugar easily 
passes through the animal. They sometimes do pass through. If oil- 
cahe, for instance, is badly bruised, or given too abundantly, a good 
deal of ready-made fat passes through the animal, and considerable loss 
is thereby experienced; for, though ready-made fat, and starch, and 
sugar are most valuable feeding constituents, they absolutely possess 
no value whatever as fertilising constituents. We should, therefore, 
aim at as complete assimilation of the fatty or starchy matters in the 
animal’s body as is possibletaking care so to feed the animal that 
the starchy food constituents may be as completely burnt up or 
altered as possible. 

It may be objected to this view of the subject that severd sub¬ 
stances, such as whale-blubber, sprats, fish-refuse, and similar, i^y 
substances, are renowned for their fertilising v^ue. ^ I am <)txm 
aware ,&at materials which are lar^dy impregmted mih oil are fre¬ 
quently used with great advantage as fertmsers; but their fertilising 
value & entirely owing to the nitrogenous , matter which they contain, 
aiud not in the least to oily matt^: indeed they would be all the 
better if they contained no oil wha^ve^; for oil^ fat, starch, sug^, 
pectine, and similar things, consist of three d^entary substances— 
carbon, hydrogen, and oxygen-^rily. They conti^ ndtihw miu^al 
matter of any ferffiBsing'value, nor the den^t nitrogen, wJhJqJt pro¬ 
duces ammonia in feeding-imiter^ that readily decompose. At 
best, non-nitjrogeho’^ sdbsfcaru^ can only produce carbonic acid, and 
this feedi^ mstmd we have in abundance in the atmosphere as well 
th0 is«^ wh^ it is continually being generated during the decay 
v^table remaTiis of former crops. 

Jjx the n^ place we have to consider the .xdtrogenous matter which 
passes through the animaL 

All nitrogenous substances contain, on an average, about 16'| per 
cent, of nitrogen; consequently they produce, on decomposition, a, con¬ 
siderable amount of ammonia. For many years we have known %at 
by far the largest portion of nitrogenous matter passes through the 
animal and is recovered in the dung. The loss of nitrogen which the 
food thus sustains has been varionsly estimated: by some it is esti¬ 
mated at one-tenth, and by others at one-ffth, of the total amount. 
Experiments recently instituted on the continent, however, seem to 
show that the loss is not so great —probably not more than one'sixteenth 
part, if so much. Of course in young stock a little of tho nitrogenous 
food is required for the building up of the muscle; but even in that 
case the total amoxint recovered from the food in the dung is very great 
in proportion to that which is assimilated by the body, or may be 
supposed to be lost. And indeed some recent experiments, in which 
everything was carefully weighed, show that the loss is even less con¬ 
siderable than 6 per cent^ It must, however, be borne in mind that 
cf^ementitious matter cannot be perfectly coUeoted: some loss will 
MAxperienoed by a ^ht fermentation, so on; and a small pro- 
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portion of tlie nitrogen in food mil also probably escape by esfhalation 
from the lungs and the skin. Very little of the nitrogen of food is, 
however, lost by fermentation, or is necessarily lost in the keeping 
of farmyard-manure; the mineral matters, excepting a small fraction 
only of the total amount of foo^ pass entirely into the excrements* 

Of the vanons mineral constituents of food we have only to consider 
two, namely, potash and phosphoric acid. Jjx estimating the fertilising 
value of food constituents that pass into tho dung, we have therefore 
to deal with: (1) nitrogen (estunated as ammonia); (2) potash; and 
(3) phosphoric acid. By ascertaining how much of each of these 
matters passes through the animal, a very close estimate may be formed 
of the money value of the dung produced by different articles of food. 
Mr. Lawes, in a very valuable paper published in the year 1862, gives 
the average composition of the principal kinds of food; and from the 
average composition, by making the proper deductions for loss of 
nitrogen, the valiie of the food constituents which pass into the dung 
may be estimated with tolerable accuracy. Indeed Mr. Lawes made 
such an> estimate in a circular which he published some time ago. At 
that time, however, ammonia was much more expensive, and phos¬ 
phoric acid cheaper; potash has been cheaper since the discovery 
of the mines in toony. The money estimates given by Mr. Lawes 
are based on the prices current in the year 1862: ammonia hemg 
estimated at 8d. a lb.;* phosphoric acid, calculated ais phosphate of 
lime, at Id a lb.; and potash at 2d a lb. In the following estiiinat^ I 
have calculated ammonia at 6d a lb.; phosphate bf limo^ lid 
or one-half more than Mr. Lawes’ ei^mate; and potash at l|d a Ib., 
Orome-Awirth less these prices agreeing better with the money value 
at othk^ f^^ cOnstitU^atil can now bb purchased in the 
manure market. ^ / 

Adopting thb dale, which I have found in various piiblxcations, 
many of which have bes^ ^trefulljr collated by Mr, Lawes, I have 
calculated the value of excrementitious matter from one ton of food 
consumed, and I find that linseed-cake is worth as a fertiliser alone, 
making an allowance for loss, SI 15s. 8d. a ton, or somewhat less than 
the estimate of Mr. Lawes, who puis it above 41; whilst linseed, which 
I estimate at about 10s. a ton lower than Mr. Lawes did, is worth 
as a fertiliser only 2Z. 17s. 9d a ton—a point which ought to be con¬ 
sidered in estimating the relative value of the cake and seed as feeding 
materials. Decorticated cotton is worth as a fertiliser 5Z. 6s. 6d. a 
ton, according to my rates of charge, which are certainly not too high. 
The ordinary Bngl^ ootton<-cake contains little more than one-half 
the amount of ni^gen contained in cake made from the shelled seed; 
it is also much poorer in phosphate of lime, and is worth only 2Z.^ 18s. 
a ton. At the pjw^ent selling prices of English cotton-cake, it is, 
in my opinion, by no means a cheap food, being much dearer in 
proportion than decorticated cotton-cake. The manurial value of 
earthnut-oake, decorticated, is 4Z. 18s. a ton, undecortioated 2Z. 10s. a ton. 
Bape-oake, which possesses even a greater fertilising value than linseed- 
cake, is worth, according to my estimate, 4Z. 8s. 9d. a ton. Beans, 
peas, and lentils are worth 3Z. 2s. a ton. AH tho leguminous seeds 
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liave about the same fertilising value, Indian com is worth only 
IZ. 6s., wheat IZ. 7s., barley IZ, 6s., malt IZ. 6s. There is, therefore, 
no very great difference in the cereal grains, as fer as their fertilising 
constituents are concerned. Bran and pollard, which are much richer 
in nitrogen than the jfine flour, are worth 2Z, 15s. a ton. Malt-dust, 
on account of its manurial value, is one of the cheapest foods that can 
now be bought: after passing through the animal it is worth 3Z. 11s, 
per ton, while rice-meal is worth only from 16s. to 26s., according to 
quality, and if there is much husk it is not worth so much, since the 
huii of rice consists chiefly of woody fibre and silicious matter, and is 
not to be compared to the husk of such grain as Indian com. Palm- 
nut-meal is worth as a fertiliser IZ. 14s. per ton. Still lower is the 
value of locust-beans, which are worth as a fertiliser about 18s. Zi. per 
ton. In the same way brewer’s grains are worth 12s; per ton, whilst 
as a fertiliser molasses has no appreciable value. 

I think we may derive some useful hints from these estimates. We 
shall find that the money value of purchased food is very much regu¬ 
lated by the. value of what passes through the animal, and that, after 
idl^ Ihmeed csin is by no means a dear cake, inasmuch as a con¬ 
siderable ]|^rtion (fuHy one-third) of the money expended upon it is 
recovered in the dung. We may leam also that decorticated cotton- 
cake, when it can be had at about 9ZL p^ ton, is the cheapest cake for 
those who are anxious to produce good rich immure. Bapeoake is 
also a very valuable feeding material, and cheap, inasmuch as xil^re 
than one-hdf of its cost is returned in the manureat the present 
time it can he bought at about 7Z., and of that 4Z. is recov^ed. These 
are not mere fancy statements, but the result of practical inquiry. 
The Norfolk farmers pay as much as 5Z. per ton for rapecake as 
manure, and no doubt it is worth as much to them. 

I consider that sufficient att^tion has never been directed to the 
money to be recovered in dung by a judicious expenditure for purchased 
auxiliaiy food. I sometimes think with reference to certein mate¬ 
rials that the fall money value may be in that way re-obtained. If 
malt dust in particular had no feeding value whatever, it might 
answer to buy it merely as a manure. Another practical lesson to bo 
learnt is that brewers’ grains are worth buying, simply for the manure 
they make; at 3d. or 4d. per bashel they furnish an economical 
manure, and even at 6d. per bushel they are cheap; hence it is that 
the London cowkeepers are very anxious to buy them. Perhaps ono 
of the cheapest fattening kinds of food is palmnut meal, in it wo got 
more fattening material at a moderate price than in oil-cake; but as it 
Is not rich in nitrogenous matter, a little deduction must bo made 
for its inferiority as a fertiliser. 

In conclusion, Dr. Voelcker said these were some of the practical 
lessons that had occurred to him while studying a subject which he 
had suggested to the Ohemical Oommitteo, because of its great im¬ 
portance. 

The Pbesjutop said those present were very much indebted td the 
Ri^ssor for the highly interesting and valuable lecture which he had 
delivered—all the more valuable because it dealt with a matter that 
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tad never been sufficiently^ considered by tte Society. There had 
been a great many discussions upon the value of different Mnds of 
food for mere feeding purposes, and there had been frequent analyses 
of such food; but s'^cient prominence had never been given to the 
value of the residuum. They all knew that one man could food 
animals at a profit, while another, under the same circumstance, er- 
peiienoed quite a different result. He remembered a discussion that 
took place at the Central Farmers' Club on the cost of feeding 
animals; and there was a difference of at least 50 per cent, in the 
extreme costs brought forward. Various articles d&ered so much 
in cost that it had always been considered a great point to economise 
as much as possible, in order to prevent the value of the food going 
into the manure. The value of manure was 5s. to 7s. per ton, the 
value of food would be about 121. per ton, and the value of beef about 
8s. per stone, or 64Z. per ton. It was clear that, if one could turn an 
additional portion of the food, by good management, into beef, it was 
very desirable. The lecturer had shown that in certain kinds of food 
there were many important elements, very good as beef and mutton^ 
producers, that were combined with other elements which, though of 
no ^eat value as food, were valuable for their manurial properties. 
Perhaps it might not be more costly, in the end, to buy food which 
had great manurial value, combined with an equal quantity of fiesh- 
producing elements. This was a very important point for considera¬ 
tion. They were all, probably, alive to the importance of not using 
a too highly^ concentrated food. Some agriculturists made great mis¬ 
takes on this point, and had failed egregiously in cattle-feeding, by 
not mixing highly-nitrogenised compounds w^th sufficient quantities 
of food of the woo^^fibre quality. It was a significant fact that the 
instmots of an animd. invturiably led it not to take more than was 
sufficient of hi^y-concentrated food, while it would afterwards tom 
to stubble, straw, &c. On behalf of those , present, he begged to 
thank Professor Voelcker for his valuable lecture. 

Mr. BAmoiQCiXi said it was always very gratifymg to find the results 
of science oorrobating those of practical experience, and the general 
effect of the lecture had been to effect this in a remarkable degree. 
With reference, however, to the comparative value of linseed oil-cake 
and other foods enumerated, his experience did not run paralled with 
the lecturer’s scientific examinations. All farmers knew that there 
was a marked difference between a portion of land where sheep fed 
upon oil-cake had been depastured, and another portion of the same 
ground occupied by sheep that had been fed upon roots or similar 
food. This matter bad been put to the test for generations, and 
nothing equidled good linseed-cake in manurial value. As to straw 
being adapted for young stock, his own impression was that it was 
only suitable when given in conjunction wiih eak^ a practice which 
the Lincolnshire farmers find to answer very well, imparting vigour 
to the constitution. Indeed, it was now absolutely essential to keep 
young stock upon straw, as they had not sufficient hay, to give them. 
As to cotton-cake^ wheiber decorticated or not, it was not a safe food 
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for yoTmg stock. His idea was, tkat in considering these matters 
they diould start with a certain money value, and not tho weight of 
the stock. He had frequently and carefully tried tho effects of 
different kinds of food in what might be termed the manufacture of 
mutton, and in every instance linseed^cafce had beaten everything else 
hollow. As ffir as his experience went, carob beans, notwithstanding 
the amount of sugar they contained, were little bettor than straw: 
and added nothing to the weight of the sheep as compared with roots. 
In conclusion, he remarked that in. manuxial value nothing was com-^ 
parable to oil-cake. 

Mr. Tobb said his experience of cotton-cake was that it was not 
half so cheap as good l^glish oil-cake. The merit of feeding mixtures 
depends, not on the pr^ominanee of one particular thing, but the 
proper combination of various substances. In feeding a cart-horse 
the aniaooal’s digestion should be consulted, and he found that to crush 
all com and use it wi& a little vegetable matter or salt, added at least 
one^tMrdto its value. Again he had found sprouted barley a third 
bet^ thanb^ey itself^ and ha had used it fer tho last quarter of a 
of mslt4;ai^. After rens^rking that the lecturer had 

down English linseed-cake rather more than it deserved, Mr. Torr 
concluded by ob^rving that it was ne^ pcsslble to keep old manure 
withont its losing nikogen, and if it .concentrated and 

well made, it was not right to sul^ it to . 

Mr. HolziAJO), M.P,, referring to tho iefit that^a 
would take large quantities of straw, he remarked it ^owed how 
unerring Hature was in her laws. When rich, stimulating food tos 
given to cattle at an early age, the animal showed his sense of its 
artificial character by often leaving it to feed upon straw. He feared 
that as a rule a^cidiurists did not know so much of science as they 
should, and'behaved it was absolutely essential that that they should 
he acquainted with the elements of the materials they used for feeding. 
This would enable them to judge whether they were acting in a mode 
that would repay them, or were expending too much upon highly 
nutritious food, without taking the question of bulk into oonsidera- 
tion. 

Mr. Mjllbakk, who had made experiments chiefly as an amusepieut 
in the feeding of stock upon various kinds of food, thoroughly conciuTed 
in the remark that there was nothing like linseed. Although his 
sheep undoubtedly throve on cotton-cake, he had had several lament¬ 
able accidents in consequence of using it (chiefly pTOdueing inflam¬ 
mation), such as he had never known with linseed. To animals 
kept in confinement, cotton-cake was simply injurious, and sheep kept 
in the open air did not thi'ive anything like so much upon it as they 
did upon linseed. Indeed many animals absolutely refused to eat 
cotton-cake: to obviate this he steamed the cake in a portable boiler, 
and then the food was somewhat better relished, but not in the same 
way as linseed. With animals it is much tho same as with us—what 
we like we thrive upon. At any rate, they would thrive least of all 
food they partly ate and p^ly left. After remarking that tho 
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lecture liad couvinoed him that it was hotter to keep manure covered 
than exposed, he concluded by observing that in Ins experience hay 
and straw wore of little value as manure. 

Professor Voelokbb, in reply to a question by the preceding speaker, 
said that the value of straw as manure might be taken at about 8s. per 
ton, but hay, which was richer in nitrogen than straw, would be about 
15a: it was therefore of , little value as manure. 


Meeiing of Weeldy OomcU^ Tuesday evening, April 30th. Mr. 
Thompson (the President) in the Chair. The SECBBrAEV read a paper, 
contributed by Mr. S. SHEiiXiABEAB (agent to the Earl of Leicester), on 

EEOLAMAriON OF LaND FBOM !EHB SeA. 

The inclosure of certain land at Holkham was commenced by the 
Earl of Leicester, in the summer of 1856, by the erection of about 160 
yards of embankment at its western end, excluding the sea, which flowed 
over it in that direction from Holkham Bay. At this time the land was 
protected from the sea, on the north side, by a long range of sand hills 
of considerable width and height, covered with marram, the growth 
probably of a long series of years; and there is, perhaps, no more 
secure protection against the sea than these hills, if ordinary care and 
attention be paid by repairing with rows of faggots the oocamonal 
damages made &om time to time by currents of wind, and in plant* 
ing the newly*drifted sand with marram. On the south were grass^ 
marshes, enclosed many years since, and the whole of the eastern end 
wasf ot^n to the shifting channel of Wells Barbour, which formed its 
boundary in that quarter to a length of a mile and 200 yards. The 
embank^nt here was the heaviest portion of the work connected with 
the inclosure: it was commenced in the spring of 1857, and completed 
in the autumn of 1858. It starts from a point at the western end of 
WoUs Quay, and runs in a straight line alongside the Channel, r^ly 
duo north to a high shinglo beach, forming ite eastern end of the sand 
hill% and crossing the old channel twice in its length, a new one 
having been previously cut to the eastward. The south end of this 
bank being upon the high level cla;^ deposit, is formed entirely of that 
material for a distance of about 400 yards, but the remainder of it is 
built upon the sand, and is formed entirely of sand inside, protected on 
the sea side by 2 feet thickness of puddle (dipping at the foot 6 feet 
into the sand), and on the land side by one foot of puddle. The width 
at the top is 6 feet. On the sea side its slope is 4 to 1 lor a distance of 
8 feet from the top, and 6 to 1 for the remaining distance; upon the 
land side the portion made in 1857 had a slope cf 2 to 1 to a distance 
of 8 feet from the top, and then 8 to 1 to the level of the ground; the 
portion made in 1858 was formed throughout to a slope of 2 to 1. 
The upper portion of the slope upon the sea side, and the whole slope 
upon the inside, were covered wifii grass flag, cut 3 inches thick. The 
top of the embankment and the 5 to 1 slope on the outside were covered 
with shingle. Experience has shown that sand is the better material 
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for the construction of these banks, no settlement having occurred in 
the large one so formed, while the smaller one, entirely of clay, has 
required additions to be made to maintain the origin^ dimensions. 

The sluice is in this bank, towards the south end, and is built in the 
clay upon piles: it is a barrel-arch of 4 feet 6 inches diameter, with a 
self-acting sea-door, and a second door upon the inside, raised or dropped 
by a screw. Besides carrying off the water from the 680 acres of land 
comprised in this indosure, it is required to discharge the drainage 
water of 1000 acres of grass-marshes and the supply from strong springs 
upon thexm It is found to be too small to do this in the short time 
during which the tides will allow it to work, and besides has a settle¬ 
ment in the centre; it is therefore contemplated to replace it by an 
arch of a larger siza The whole of this work was executed by 
Messrs, Buxton, of Manchester, from the designs and under the supei>^ 
intendence of Mr. Arthur Saunders, of Bang’s Lynn. 

This bank has not received any serious injury since if was com-* 
pleted, except during the winter of 1862-68, from the water inside, 
after, the ,breach made in Becemher, 1862—in feet, no repairs have 
been,'heyond,&^ oocawibnal renewal of the flag and shingle 
wh^ w^ed away, and the necessity of maintaining the shingle, 
which protects the foot of it to a higher level than was originally^ 
contemplate. It should, however, be stated that it, is but little 
exposed to^ the action of the sea, its sea-feee being towards the east 
and adjoining the channel, on the bppomte side of which are unin¬ 
closed marshes but lardy covere by the sea, with the additional pro¬ 
tection of high sand-hills in the distance. The highest tides (which 
alone ^ver mese uninclosed marshes) occur only with a west or north- 
yresis wind; in an easterly gale, therefore, there is no expanse of water 
^ break upon the hank, and in a gale from the west or north-west it 
is to a great extent self-protecting. The exfreme north of this bank is 
by a high bank of shingle, with the sand-hills forming the 
remainder of,the northern boimdary. 

^ It was through this bank that the breach was 3nade by the v^hi^ 
tide of ^December 22,1862, which at the same time also broke over 
swept away, the short bank at the west end of the indosure. The latter 
was speedily replaced; but the shingle bank, when once brbken over, 
wasted rapidly to an extreme depth of 28 feet in the breach and a width 
at the upper part of 125 yards, aud its repair was a work of greater 
difficulty. The breach was successfully closed in the month of .T im a 
following, with shingle, .conveyed to the spot by two lines of tramway, 
from an average dista^e of about half a mile. The new bank thus 
formed, having a slope of 12 to 1 on the sea-side and 6 to 1 towards 
the laud, has stood exceedingly well up to the present time, costing 
hut little for repa^. Marram is rapidly growing upon it, and in a 
very few years it will probably become a high sand-hank, with a strong 
base aud fece towards the sea beneath the sand, and standing about 
5 feet above the highest tides. 

,Of the 680 acres inclosed, above 200 acres adjoining the old grass- 
tfOTe aetw^ olajloam, 80, acres mud land (oriauaiUT Skirting 
the ,day laads), 170 steong bine oley<«f olBy-loaBi,bniied beneath 
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the sand to a depth of from 6 inches to 8 feet, and the remaining 180 
either shingley stones, or sea-sand, to an nnkaown depth* A very large 
portion of the land inclosed was, therefore, either almost worthless or 
requiring considerable outlay to bring it into cultivation; moreover, 
from^ the meeting of the tides from the east and west upon this spot, it 
was intersected by several large creeks, and the best portions of it by 
innumerable small ones. 

In the autumn of 1869 the land was laid out for division into fields* 
One road was formed, passing through the entire length, and crossed 
at right angles at intervals of about 600 yards by two others. These 
roads are each 30 feet wide, and are bounded on each side by a ditch* 
The lands between are again divided by a ditch into fields, , varying in 
extent from 10 to 20 acres. Every field, therefore, has access to a 
road and is square—^two very important advantages with steam-culti¬ 
vation. 

In bringing it into cultivation the next operation was to fill Tq> 
the large creeks throughout the farm, sand being brought from a 
distance where necessary by means of a portable tramway Worked 
with horses, or moved from the adjoining lands, where available, by 
barrow roads: in either case the creek was ultimately brought ta 
the level of the land on each side by a coating of sw of similar 
qualiir^. In the same way the small creeks which appeared only in 
the stiff lands were filled up, or else by digging,—and thus reducing^ 
the level of the adjoining land* By the summer of 1862, a large br^th 
of this land had been brought into cultivation; coleseed, peas, wheat, 
and oats were grown upon it, and a farther portion was sown with 
wheat--^when the sea again oter it* TTp to this date the brope 
were better than ^hey have been at any time since, and it seems pro* 
bkble that the culMvated lands, espeeiimy those which had been sub- 
soiled, became more strongly impregnated with the salt than when in 
their original state* The damage done to the watercourses and roads 
was inconsiderable; but the land had become so thorottghly saturated 
as to be incapable of bearing horses until late in the spring, and the 
roots of autumn-sown com were destroyed by the wet apd ^t in ; 
land* 

Underdraining, which had been done partially before, was now 
systematically commenced, and up to the present time about 230 acres 
have been drained with If-inch pipes, at a distance of 12 yards in 
the oliay and 24 yards in the sandy subsoils—nearly all the drains 
emptying into the ditches* The fields being all fiat, considerable 
difileulty was experienced in maintaining a re^ar and proper fall in 
the drains, tiio wghtest dip causing the drain-pipes to silt up in the 
sandy lands* The plan now adopted is to set out the level of the 
outlets in the ditches, and a point 4 feet above the bottom of the 
drains to be cut across the centre of the field, with a spirit-levd, adding 
the rise to be allowed in the drains. From these two points given 
him, the foreman is enabled to give an even fall to the bottom of the 
drain throughout its length, by placing a T staff 4 feet long upon the 
level point at the outlet, and having a similap staff moved up and down 
the drain, aligning it upon the level given him in the centre of the 
VOL* III.—S* S* 2 X 
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field. Fotir levels only are given in each ditch, and four across the 
centre of the field, the remainder being put in with the T staves in 
the same manner. By this moans the work is satisfactorily done, and 
the foreman is able to superintend the whole, check tho levels of every 
drain, and assist a second man in laying the pipes in the drains, of 
which about 16 to 18 chains are cut every day from April to August, 
the work being impracticable in winter. 

Four hundred and twenty acres of the land have been cropped, but 
only 340 are at present under cultivation; the remaining fields are 
being treated as follows: Some- of the heaviest clay lands are being 
sanded to a depth of 3 or 4 inches by means of the porteble tramway 
(two horses .drawing a load of from 4 to 6 tons), 8 or 10 inches of sand 
being taken from the sandy fields for this purpose, and to bring the 
clay beneath within reach of the steam-plough. In other fields where 
the clay is at a greater depth, pits are sunk, and the clay is harrowed 
upon the land to a depth of 5 or 6 inches (when solid), the surface-level 
having been |afeviom% reduced by harrowing the sand into the last pit 
smstkjiatts where the clay is from 12 to 16 inches from the 

not required for the heavy lands, the 
is trenched, and'from 8, to 10 inches, of the clay brought to 
the tefaoe: hut m tiiiese cases, the frequent occurrence d creeks. 
in the day below, the sinking of a is ofren nee^^atf to complate i 
the field and make the soil equally good ; r;\ ; \ 

With respect to cultivation hut Etfle at present can bei^iaH*Cfood 
crops of wheat, oats, barley, coleseed, turnips, mangold-wurzel, and 
clover have been grown upon the land, both before and since the 
winter of 1862; but it was not until the summer of last year that the 
lazd can he £»id to have recovered, to any extent, from the flooding at 
that ihm. As soon as the fields have b^n drained, they are broken 
up with Fowler’s steam subsoil plough to a depth of 16 inches, allowed 
to lie the winter, and put under crop tho following year, 

. Since the erection of the main bank, the work has been all done 
by Lord Leicester’s own staff and labourers, with tho su^lus labour 
of the immediate district, under his own personal direction^ It has 
necessaitly, therefore, occupied a considerable time; and no s^ps 
have at present been taken to reduce the cropping of tho land to any 
system. 

^ Mr. E. B. Grantham, O.E., F.G.S., was very glad to lay his prac¬ 
tical experience on the reclamation of land from the sea, and the 
formation of tidal and other banks before the Society., Mr. Shcllabear’s 
paper had a special local bearing, and gave an appropriate example of 
the reclamation of land on the coast of Norfolk, showing at tho same 
time that there had been some failure, and that the bank had proved 
very expensive. The^ question, on the whole, admitted of very general 
treatment; the practice of enclosing lands from the sea being ex¬ 
tremely ancient-^ matter of interest even in the days of the Eomans* 
At the present day it had lost none of its importance, but demanded 
mpye and more the study^ and skill of the engineer. There would 
always, be vast difficulty in the prosecution of tho work, because in 
mmy ejttgineer was brought free to free with that powerful 
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onomy, tlio sea, whoso opposition never tired. When such a work 
was contemplated there were seve^ considerations which ought not 
to bo lost sight of. 

rirst, the question of area—^whether it. was worth while to make an 
expensive bank to reclaim a certain number of acres ? Then the value 
of the land to be worked for agricultural purposes. In his own ex¬ 
perience, on the coast of Essex portions of land had been reclaimed at 
considerable cost, but a long time elapsed before it could be utilised 
by the agriculturist. In these instances the land was , rough in itself, 
and seemed to retain the salt of the sea so long that it required long . 
exposure to air and rain to disperse the salt before it was fit for cattle 
to graze upon. On the other hand, in other cases the land had been 
brought into cultivation almost as soon as the sea had been i^ut out; 
he remembered a peculiar example on the banks of one of,the large 
rivers in Ireland, where the tenants of the landowners ran up smw 
walls, and shut out the sea; by this means the mud was enclosed, and 
the next year the, farmers were able to raise a crop of wheat. In this 
particular instance he attributed the success to the fact that the river 
runs over a large bed of limestone, and brings down a deposit which 
neutralised the effect of the salt. The soil, too, was very rich, and 
under these circumstances perhaps it was natural that the crops would 
take almost immodiate effect. Instances similar to t^ he beli^ed 
had occurred in Norfolk. 

The nature of the soil which the, rivers brought down into the bays 
that were to be reclaimed was a third, and higMy important conside¬ 
ration. Xiimestone always neutralised the salt, but there were mai^ 
rials, often brought.down of a tpMly diffident character* 

skill wa^ required in. deterinining the kinds of banks to be 
used for di&hrent pl^es j scaorci^y two oas^ admitting of precisely the 
same treatment ; the surrounding ^ciroumstanoes he^g of the^ most 
varying description.^ Pence anyt&g like clas^eatioh was impossil^.' 
Oener^ly spewug; embankments nnght be ta^ated xmder three 
One was an embankment of earth against the sea mth lar^ sjophs, / 
and perhaps flat fore-shores, where the waves did hot break with gpreal ^ 
force, in which case the work might, safely be done by sodding, and 
other similar contrivances. This method was as inexpensive as it 
possibly could be. The second method was banking against the deep 
water of the sea. This work required to be stoned wi^ considerable 
batters on the one side and of considerable strength on the top, the 
widtih being generally sufficient to bear the blow of heavy waves, even 
at a ccmsiderable elevation above them. The back slopes of these 
banks were of pretty much the some kind, because a foreshore was 
really the portion that received the blotr of the sea, and was therefore 
more likely to be injured. It was here the engineer found the 
greatest trouble in resisting the opposing force. The third kind of 
embankment was the stone walling, or the upight wall, which was of 
all the most difficult of construction. There was a difference of opinion 
amongst engineers as to the precise form these walls should take. He 
was just now superintending the construction of a sea-wall nearly a 
mile long in the Mo of Wight on behalf of the Government. It was 
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a ‘wall to preserve the land from being washed away by the sea, and 
belonged fairly to the subject under the description of lands now 
being ^scussed. The difficulty experienced in building this class of 
wall arose from various causes: there were great risks of its being 
blown up, and the expense altogether was so great that it was only in 
exceptioiutl cases the method could be resorted to. 

Another kind of banking was by the sides of rivers where the 
waves were not very destructive, but where it was quite essential to 
have a most careful coiasfcruotion. to prevent the flood from over¬ 
flowing the side lands. At the entrances to large rivers it was some¬ 
times necessary, although there was no exposure to the sea, to have 
careful stoning, because the work was frequently tested by heavy 
seas. In the river Crouch, in Essex, they took great pains to stone 
the fficings, because the stream, though not wide, was deep. The sea 
washed the banks there in a peculiar way, coming from the German 
ocean with a sort of cutting side-wave, that probably had a moro 
wearmg effisct upon ihe free of the stone than if it came directly upon 
it A railway on flie Humber was made in the same way. The 
m thd line of the sfroke of the sea to break the 
bhrW, and tb save the direct free of the ^ne from concussion. This 
had answered remarkibly weB. 

The value of earth walls depended ^tirdy hpon the l6dal%; 
Mr. Shbllabear mentioned that sand had. been fbimd to bb the^b^ 
substance. He (Mr. Grantham), however, did hot agree %ith this, 
heliering that the working of such a material was attended with great 
difficulty. Of course, much depended upon the mode in which the 
fre^ of the hanks were made. A good sodding, in some cases, might 
be made from the marram mentioned; and if it could be got to grow 
in time to save the hank from injury, no doubt it was one of the best 
protectors ife was possible to get. 

'He had been called upon to prepare plans for fencing off some 
accumulated land in the Humber* The land (an island) had accumu¬ 
lated from the sea; and a wall was built round, which it was proposed 
to extend further. The sort of sod that had been referred to seemed 
to be the best adapted for the purpose, and he had no doubt they 
would be able to place it at a very small slope. A wall had been in 
construction for some years on the principle of pitching it with stones. 
In the flrst place, for the purposes of temporary protection, faggots 
were used with great advantage. Groins were also employed, and 
they acted well in protecting the foundations from wear and tear. The 
Morecamhe Bay Ifrilway might be instanced as a case where a good 
deal of knd was recovered by banks of facing stone and also of 
groins. He had himself at the present time superintondence of a 
hank at Meetwood which had been successful to a certain extent. 

Several circumstances of a secondary character operated in the 
erection of walls, which, if not properiy attended to as minor matters, 
vast trouble and expense. Particularly might be mentioned 
dlflces and culverts for d&ainage. Sluices wore seldom put in at 
sflSIdeit depih; and often the oapaciiy of the drains was not properly 
regdlaled. It frequently happened that the sluices were cheaply 
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made, and were merely effective wMIe the bank was being made; 
afterwards they were somces of perpetual trouble and cost* He 
himself had some time since, to repair works of this kind that in tho 
first instance cost but little, while the repair alone cost 700Z., simply 
because of a want of attention and foresight in the original builders. 

Having gone carefully into the question of outlay, he was of opinion 
that, estoept in the case of extraordinarily good lands, an agriculturist 
should not go beyond a cost of 2()JI* per acre in making a bank. This 
might be considered a rather high figure, but he had known it pay in 
a case of large reclamation. The landmnst be pretty good land to allow 
of such a result, and be brought quicHy into cultivation, all the work 
should also be weU done, so as to incur as little outlay for annual 
maintenance as possible. Some lands were done at a much cheaper 
rate, but it was doubtful whether the cheaper scheme was not actually 
the dearer method. He called the attention of every agriculturist 
interested in these matters to the recent Act of Parliament, by which 
a combined system could be established for the purpose of bringing 
about extensive reclamations. An individual enclosing land would 
, do so at his own cost and risk^ hut there was no reason why he should 
become thus involved. The Oommissioners of Sewers appointed 
under the 23rd of Henry YlII. had been continued, and the powers of 
the Act had been increased by the Land Drainage Act of 1861, 
enabling landowners who were interested in a piece of reolaimable 
land to combine to execute the work of endostire, being equally taxed 
to defray the expenses. His experience of inlamd rivers had tought 
him that there wasfgreai advantage to be gained by such a union of 
landowners. He reooimnended all who &lt, a concern id the question 
. to look into the Act, and become acquainted with its provisions. The 
advantage was that in combidng in a work of this kind eveiy con-" 
tributor took his part, hot only in the coat, but ia the management and 
benefits to be dmved &om the prosecution of the work in a systematxo 
way. The Iholosure Oonunissioners had the sanctioning of this Act, 
and therefore everything was done in a public manner. The operiir 
tions of the Act could be carried out without difi&culty, and the restdt 
would be the improvement of inland rivers, and the reclamation of 
land from tho sea, the latter being, of course, the oririnal intention of 
the Legislature in the time of Henry YIII, ISTo doubt there were 
a great many persons having coast lands, and large areas of border, 
who would be glad to combine to borrow or expend money for them 
reclamation. The Act to which he had referred would show how this 
could be done, and the general interests of agriculture would be pro* 
moted thereby. 

The pRXSiDBOT: Ton did not say what slope you would recommend 
agaiost the full force of the open sea. In the Humber, which is little 
more than a tidal river, the same slope of course is not required as in 
the spot where you have a heavy sea. What slope do you recommend 
in tho case of open water ? 

Mr. Geantham : It is difficult to speak with precision, but I should 
say that somewhere about two to one, i£ well stoned, with seme 
foreshore* 
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The PsBSiDiiNT: Have you directed your attention to the prcsorva- 
tion of banhs where they are nearly undermined by the waters, like 
the river banks in Holland ? 

IMQr. Gbantham : I have never had any experience of that descrip¬ 
tion of banks. In some instances, where I have had to deal with land 
floods, and where the landowners wi^ed it, I have introduced culverts 
wMch would let in flood water when they wished to inundate the 
land. The sluices were self-acting, and occasionally there were land 
sluices, too. The sluices were, however, very numerous. 

Mr. LAWBXOfOE said there could be no doubt the Wash was a fruitful 
school for engineering of the description connected with the reclama¬ 
tion of land, and experience of the most useful character had been 
acquired there. Sir J. Eennie, Mr. Fowler, and some of the other 
eminent en^eexs had attempted too much there, when they endeavoured 
to grapple with the ocean at once.' They struck a line across the 
^tuary of ihe WsA^ and in one instance they spent 14,OOOZ. m making 
a ^ ah tobankm^t which was washed' away with a single 

Mde. , 'Tb» were* now being followed to reclmm 

the Thkai Were^ yety'instructive, and they W6uld probably lead even- 
; fiieiMWTO tract of land which once had the 

-deagna€on of Tietoria OohjQ^ Tldb-eoidd 'cfefly 'be done 
send by following ihe ope^ens^erf nature irfoWfy. He did not believe 
in some of the great works that had been large 

s^ walls, and grap;^g suddenly with a tidal ocean with 26 feet rise 
and flblL In^^a^ sea-girt island like ours, such^ wonders could not be 
eip^st^ We must proceed as it were terrace by terrace. The 
esp^dituxe of hundreds of thousands of pounds in the Wash, proved 
^ ltdw great were the mistakes noade in the reclamation of lands. The 
:dradhage of ihe Fens was one of the greatest works in the country. 

* The Work undertaken by the Horfolk Estua;^ Company was not sur¬ 
pass by any work in Holland for the drainage of high land lying 
behind the sea; but their shares at the present time were only worth 
a few shillings, and hundreds had- been bought at half-a-orown each. 
The general question of land inclosure closely concerned the Sotfleiy 
and its supporters, because dl agricultural topics welre strictly eecnb- 
mical questions. Equally important was the question of the President 
as to the^ undermining of banks by the water; the only thing to do 
was to give a good foreshore. Of course, if the occupiers of land 
chose to go to more expense they could stone the front of the bank and 
make an effectual barrier against the sea, as they did in Holland. 

!Mr. Hawkshaw said it was impossible to lay down general principles 
re^rding slopes, becat^e so much depended upon material. Tho sand 
^the sea-shore made its own slope, and that was six or seven to one, 
^us proved an effectual barrier against waves if it was long enough. 
He could give one piece of information respecting slopes in works of 

E ) magnitude. In Holyhead it was found that stone thrown into 
sea m deep water graduaUy assumed three kinds of slopes. At 
fc 0 feet below the water it was six to one ; deeper down it was 
to one; and very deep down^ it was one-and-a-half to one, show** 
mg that everything depended upon tho force of tho water-and weves 
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find the kind of material. T£ tke material kad been softer tbe slopes 
would have been flatter. Neither could general rules be laid down as 
to whore laud could be reclaimed. All that could bo said was that if 
the laud was worth SOI an acre when reclaimed, not more than 16Z. 
or 20Z. ought to be laid out npon it. If the cost was groatetj it was 
much better to buy land ready made. Slopes coyered with soil and 
sods were, in his opinion, utterly inadequate to resist the sea, unless 
there were a very large foreshore and shallow water. If tlie foreshore 
was flat and very wide, an embankment possessing a slope of two to 
cm covered with sods was practicable. No slope of such a descrip¬ 
tion, however, should be relied upon to resist the action of the sea. 
In the Mediterranean the French made all their barriers against the 
sea by blocks of stone of some 20 ions each, which they found stood 
to a ^ope of one to one, and if they were a tiiird the size they would 
be two to one, and so on. 

Mr. Fkbesi said the outline of the sea-wall at Algiers was at first 
concave; but it had been found better to substitute a convex outline, 
along wl^h the waves would run, instead of gathering inwards towards 
:4he centre of the curve with concentrated force. 

Mr. Haudikq said he had had considerable experience of the recla¬ 
mation of lands during many years* residence at King’s Lynn. . For 
twenty years he had had a considerable portion of the fen l^ds under 
his control, and had, in the capacity of conti^ctor,, executed.nearly 
200,000Z. of work. His first undertaking was a sea eanbatdcDomt liear 
Louth. It was at the entrance to the Humher, ipid there wer«e 
doubtedly diierent slopes there.. The | first poddon of the bank was 
siH; then th^ came to. a strong eday*^ anid the slope varied from mx 
^ to. three to aecoatding to &e position «dA the manner hi 
w^hich Ihe^ was struck by Jbe tide. Ou the Norfolk coast, 
between Oromr mi Wells, there was a bimk i miles long, and.thero’ 
the slopes were five to onie, the material being of clay. Lx Noifdk 
and Lincolnshire they saw nothing of stones which is too lo|r 
reclaiming the knd tbr a^ieulti;^ pnip(^s: 40Z.;|^ aere w^d 
never cover the expense. In 1889, he remembered, ^r John Benscie 
devised a plan for inclosing several hundred acres of land on the 
Wisboch river. It was a bold project; the propositian being to make 
an immense bank, and cut off the whole of the sea. The contract was 
undertaken for something like 80,0001 Every practical man who 
Imew the Fen country said it was impossible to carry it out, because 
every time there was a spring-tide the large tract of land was covered 
with water* When the work was partly done it was found that the 
back water was so great that it was impossible to proceed, and the 
contractor was ruined. The way to do it would be to run across 
small exnbankmenti^ which could be cast up by tool instead of barrow 
work. This would divide the work into sections, and largely increase 
the chances of success; because the area of the waterway was gradually 
reduced. The land would thus be reclaimed piece by piece. The 
benefit of land depended of course a great deal upon what the land 
had cost. Sometimes land could bo bought from the sea at 2Z. or 8Z. 
per acre. On portions of the Norfolk coast the land was very rich, 
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wlule on otHer coasts it was very poor and miserable. On tbo Essex 
coast all the surface was impregnated and poisoned by sometbing that 
came firom the oysters,; be knew a piece of land that was enclosed on 
wbicb millions of ant-bills bad since risen, costing about 8Z. an acre 
every year tq level them. Tbe grass did not grow till late in tbe 
season, and as soon as tbe bot weather came, tbe land began to crack. 
Tbe conse(iuenoe was that no tenant could pay his rent. In Norfolk 
it was different, because there was a sufficient Quantity of alluvial soil 
to make tbe land pay well. Various reasons were given for this rich¬ 
ness. His opinion was that tbe sea bad nothing to do with it. There 
were two sources to wbicb be looked: one was, tbe matter washed out 
of tbe drains into tbe river, and tbe other, tbe animacube deposited. 
It was possible to achieve great results by tbe judicious enclosure of 
land. Some time ago be was asked to make a certain embankment .; 
but, as a practical man, he declined. A London engineer came for¬ 
ward, and, although be wa^ told tbe work was impracticable, be under¬ 
took to do it in six wedte, at tbe moderate cost of between 400?. and 
.The gentleman wished to make an earth embankment with 
faick-bats and faggots, and a wooden tunnel at tbe bottoin. Tbe work 
vmA on for 16 week^ 4000Z. was spent, and tbe fcst tide that came 
swept every particle of tbe bank away. He mentioned tbia to show 
that, after all, practical experience was tbe chief thing to guide 
who attempted the reclaiming of lands. , - 
A great deal more might be done in improving bur rivmrsj tbe chief 
thing was to train fiiem: ae a rule tbe back waters weye not suiOficiently 
concentrated to scour a deep channel. Faggots, if used, might be 
placed at a slope of about one to one; and it was astonishing bow 
well they stoodl Some gentlemen were great advocates for faggot 
jetfci^; but they bad a tendency, when tbe water passed by, to tbo 
cutting of tbe bank between tbe jetties. It was better to have no pro^ 
jections, if they could be avoided. In various places where tbe water 
pressed bard, piles might be used. 

^ Mr. Hollaitd, M.P., agreed that this was a <iuestion of muob 
interest and importance to agriculturists generally, and it was specially 
suable to the Society; our population was increasing every year, 
but our island did not increase, except through these adventitious 
circumstances and scientific achievements, whilst a large area was taken 
annually from agriculturists for tbe purpose of building. Hence tbe 
^portance of gathering together aU available facts as to tbe means 
by which our waste lands might be made serviceable. One or two in¬ 
teresting points bad arisen out of tbe discussion. One was as to tbo 
ralue of silt, and another remark showed the importance of applying, 
animal matters to tbe land for tbe production of vegetable substance. 
En reclaiming tbe land from tbe sea they were providing additional 
and at tbe same time a manure to enrich it. He moved a vote of 
*0 Mr. Grantham and Mr. Sbellabeor for their addresses, 
t. XT seconded tbe motion, said be was connected with 

be Norfolk atuary Company, whose depreciated shares had been 
aentioned dunng the discussion, and he begged to state they were 
tot in quite such a bankrupt condition as had been represented. The 
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company was working slowly in tke reclamation of land, and they 
felt assured they should be able in a few years, from the silting-up of 
the land, to add to the value of the coxmty of Norfolk. 

The Fkbisidbnt put the vote of thanks, extending it to the gentlemen 
who had assisted in the discussion* He regretted that the attendance 
was so small, and thought the Council would have again to consider 
whether it would not be well to alter the hour at which the meetings 
were held, 

A. vote of thanks to the President was also passed. 


Meeting of Weeldy Council^ Wednesday^ May 2UX Mr. Thompsoit, 
President, in the Chair. 

A discussion was opened by the President on the Eeports recently 
presented to the Society on 

Steasi Cultivation. 

The PuBSiDENT said he had undertaken to open the discussion, not 
with the view of delivering a lecture upon steam cultivation, because 
he hoped their time would be much better spent than in listening to 
the opinions of any one man upon a topic so extensive, but, for the 
purpose of making, in the first place, a few r^mwks upon the reports 
themselves, and then throwing out one or two propositions, pr raflier 
questions, for consideration by the , meeting. 

First, then, a few words about the reports themselves. 

As one of those who took an active part on the committee appointed 
to ,organise an inquiry into the present state of steam cultivation on 
an extensive scale, I feel great pride and gratification in seeing laid 
before the Society, in the course of twelve months, such ample and excel¬ 
lent rejports upon this important question. The du^ undertaken by the 
Commisioners was very onerous, but they have carried it out in spite of 
many difficulties, and have displayed great talent in the way in which 
they have completed the task, That they should have persevered, 
notwithstanding a most unfavourable season, during which &6 weather^ 
caused delay in all the operations of husbandry during the summer 
and autumn, and prevented steam implements from being brought into 
use,.as in any or&ary season, was only what was expected from men 
possessing the spirit of true Englishmen. That they should have col¬ 
lected such a mass of valuable materials was only flie natural reward 
of their patience and peopseverance. But when we come to look at the 
repots themselves, and see that, while they contain a great mass of 
details, involving continual comparison and repetition (without which 
indeed, the returns would have lost a large portion of their value), 
they at the same time come before us as a really readable volume, 
constituting consecutive narratives—I do say that it is a proof of literary 
merit of no common kind. Permit me, therefore, publicly, on behalf 
of the Society, to offer our best thanks to the Commissioners for the 
seal with which they have undertaken a most difficult duty, for the 
perseverance with which they have carried it out in spite of numerous 
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difficulties, and for tLe great ability and talent with which they, espe¬ 
cially those gentlemen to whom was entrusted the work of preparation, 
compiled reports that will no doubt be read with interest in all parts 
of the civilised world. 

' Having thus unmistakeably given my own opinion upon the cha¬ 
racter of these reports, I would briefly allude to-some remarks I have 
occasionally heard, expressive of a little disappointment that they do 
not contain certain things which the objectors hoped and expected to 
And in them, but* which I wish to show could not properly have been 
inserted. 

1 have heard it said that the reports should have contained a state¬ 
ment OP aveeagb ebsults, which would have settled some of the 
leading features and prineiples of steam-cultivation. This objection 
very probably takes some such form as this:—^‘^It is now ten or twelve 
years since tSteam-ctsltivation was first introduced; there are hun¬ 
dreds of steam-engines at work on the land, and so extensive an inquiry 
as that of last year ought to^lmve settled some of the flaain questions 
a^tir^ steaQt cultiva^on, stich as the average cost of steam ^rms 
i&rkind of iih^ements which we had 
employ 5 and the best-mo^ of allying the best power.” While 
ndt agremng at all in tibiese' vieWs^ I think it to mention them, 
l^cause I believe that a oompltie answ^ can be j^ven to any ol]^- 
tions that may be raised. ’ i. . 

I tlrink we are very apt to attribute too fiiuch importing to' a 
statement of average restdts. There is a feeling common amongst 
us, that if the number of instances of which the average has been 
tak^ is sufficiently great, we arrive at something like a law of 
nature from which there is no appeal. When considering the value 
of averages we ought especially to consider the kind of results from 
which ^e average is collected, because if the results themselves 
are dissimilar, it is plain that the average loses its value altogether. 
Take any familiar example—chairs, for instance. On comparing tbo 
cost of a certain number of chairs, of the same kind of material and 
manufactee, the average cost of a great number would fumif^ 
mfoxmation as to their price; but on comparing chairs of all kinds, 
from^ the plain wooden kitchen chair to the highly-ornamented 
drawing-room chair, covered with satin-damask, the average ’ struck 
would furnish no idea of the value to an intending purchaser. It 
would not be the average price of any particular kind of chaii‘, and 
therefore, instead of being a guide, it would only lead him into error, 
Jj we apply this to the case in hand, we shall at once seo that tho cost 
of cultivating strong clay land will always be greater than the cost of 
(^tivating light-land farms. Therefore the average cost of cultivating 
the two different kinds of land would be of no value to tho man who 
wished to obtain information as to the cultivation of one or tho other. 

^ In endeavouring to strike an average of the results of steam cultiva¬ 
tion in a certain number of cases where the soil is somewhat similar 
you have to take into account the old adage, that one man will thrive 
w]^attOther.wmstj.r and if you are to consider not only tho 
differentscs 'of soil and climate, and the size and position of farms, but 
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also wh^t is the aTemge of the capacities of the men who would have 
to conduct the operations, then I think you will perceive that if our 
reporters had attempted to deal with the question of averages at all, 
they would have been brought into great difficulties in their calcula¬ 
tions, and would in the end have produQcd a result of no practical 
value- Oonsequently, I think they have exercised a wise discretion in 
discarding all averages, and merely tabulating the results of their 
inquiries, side by side, for the convenience of the reader in search of 
special and comparative information. 

' Then we come to the second point I mentioned, t'he hind of maoUnery 
to he adopted. 

There are strong reasons why the name of any individual maker 
should, if possible, not be brought forward in a report of this kind; 
and the only reason which would be sufficient to warrant the adoption 
of such a course would be the existence of so many makers, and so 
large a variety of apparatus, that it would be a positive benefit to an iu- 
tending steam cultivator, bewildered in his choice, to be guided by 
the experience of gentlemen who, like our reporters, have had the 
opportunity of seeing many implements, and judging of their various 
TOpabiKties. In the early days of steam cultivation there were a great 
number of inventors and makers. During the last five or six years, 
however, many of these implements, have been found uxitoble to stand 
the test of every-day wear and tear; the consequence is, tha^t a fo# 
implement makers have gathered the best of inventions, 
and at the present time the number oi those who stand lis/rocog'^ 
nii^d manufacturers of steam crdtivalors is so anall that a pur- 
^anziN:^ sitor an^'CsdaiMt^Hcf work, and 

of of '&eir difibrent merits and 

^^kpabiliiaes by llroSe^w wotioed dec maker he 

shouM go to; and 'which system he should adept, he is, dapmA iigm 
it, not in a position to b^n to cultivate by steam, and had Mter post¬ 
pone altogether the inhir^uetion of a st^am implement upon hte ftrnw 

The third question 1 have heard raised is as to of 

app^jing steam pomr^ the system of hv^mdary mhich best hrings out &e 
full power of steem upon certain frnms. 

It has been said that our reporters should have gone into those 
questions. Now, I do think that here, as in the other points, they 
have exercised a very sound discretion, and so far feom feeling any 
disopporntment myself that we have not made greater progress in 
iSettlihg a definite code of steam cultivation, I think we shall, if we 
look ft^ly at it, feel very grateful that so much has been accomplished. 
Of the answers returned in reply to questions sent out by the Society, 
178 came from owners and employers of steam apparatus; and out of 
those 178, only one had had Ins apparatus at work for more than ten 
years; and only 83 have been working a steam apparatus more than 
years. Some; perhaps, may say that a man who has been at work 
BO long ought to have been able to make some progress towards esta¬ 
blishing a ds^finite system of cultivation adapted for steam; but it must 
be borne in mind that even so short a time as eight or ten years ago the 
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steam apparatus itself was by no means in the perfect state it is now. 
It reqnired’great and constant improvement; there were heavy expenses 
of wear and tear, and constant outlay for renewals. So I cannot see 
how those who have been at work five or six years only can be expected 
to have made much progress in fibdng a definite code of steam cnltiva- 
tiom We must remember, too, that all this time they have had to 
prepare their farms for the introduction of steam, to instruct their men 
in the use of machinery, and to inform themselves, in many cases, 
as to the best mode both of working and applying the new power* In 
fact, it amounts to this, that they had not only to adapt agriculture 
to steam, but to adapt steam to agriculture at ihe same time. If that 
be so, we are undoubtedly much indebted to those pioneers of progress, 
who have thrown themselves heartily into this question, and have 
spared neither time nor money in their determination to the 
cultivation of land by steam a great and signal success# 
living dealt with fhe objections which I have heard stated, and 
which I^hold have no foundation, I would next ask your opinion and 
invite, discussion upon certain questions which I will very biiefiy 
indicate# 


* One question 1 put before you is: What in your opinion is the 
i]^t useM and pructioai feature^f these rep^ I have been asked 
that question myself; an answer can never be better supplied 
by such a meeting as this, and I have thought it w<^d 
way of treating this discussion to repeat to you seme 6$ .^ ques¬ 
tions put to me by gentlemen interested in steam cultivation# 

As to the question, “ Which is &e most prominent practical feature 
of the'reports?' I have no hesitation in saying, that I should 
the chief prominence to the fact that the reports are a faith¬ 
ful record of numerous cases where steam has been applied to the 
cul^va^on of &inus under a great variety of circuxnstances, such as 
soil, climate, position, and other special conditions. These descrip¬ 
tions of so many different fam^ and the faithful accounts of steam 
operations in a large number of instances, will furnish reliable 
data to almost every one who^ finding himself in a difaculty, may 
^sh to profit by the experience of others; he will be almost sure to 
tad m repo^ some case similar in many respects to Hs own. 

ae water he is obliged to use be bad, ho will find instances in 
which a few pennyworths of IVank’s fluid have been found sufficient 
to destroy Its injuriora character, and save the boHer. If in a wet 
seaso^ aat he ^ould bo in danger of losing his seed-time, he may 

nSJin difficulty by purchasing a steam 

cultivator. Indeed, there is h^dly any 
^ appai-atus which is 

respecting which he will not find advice 
founded on espenenco to assist him out- of it. Even in those few 

information he 

iB^in s^h of, the reports wiU teU him where he may apply for 

i diffi. 
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Tlien, again, a man wisliing to set up a steam apparatus would be 
able to find the e^eriences of those who, in somewhat similar condi¬ 
tions of soil and situation, have decided what kind of apparatus would 
be best suited for the particular system he meant to adopt-^whether 
aiming at great results by a large outlay, or otherwise. There is, for 
example, jr[the farm of Mr. Bomford, No. 69 in the report, which is 
rather ah extraordinary instance of a man who is so taught by 
successful experience lhat he is not satisfied with having had two 
steam-engines and sets of working apparatus upon his farm, hut 
intended, when the Commissioners visited him, to have two more. 
That I should consider a strong case of a man of large capital and 
energy going in for great results. If, on the other hand, a man wish 
to take the lowest mode, of employing a steam atmlmry^ as it is very 
properly termed, and with a szuall outlay to get a powerful assistant 
(but still only an assistant) to the ordinaxy appliances of the farm, he 
has the experience of those who have gone before him in the same 
path, such e^erience being recorded and illustrated by most able ;^ns, 
for his special guidance and instruction. These are my own opinions, 
but 1 should like to hear what, in the opinion of the meeting^ are the 
most practical and useful features of the reports. 

A second question, to which it might be useful to direct your atten¬ 
tion, is,—Does it appear from these^ reports that steam. eultivati6n 
is successful as a commercial speculations’ 

As the solution of a mechanical problem, no doubt it is a most 
perfect and thorough success. That which was propose^, has been 
accomplished, and great feats of cultivation have been performed by 
sleam which no other power cquld possibly have undert^en with the 
same restdt* But then comes the question, whether as a commercial 
speculatioU steam cultivation has generally been a success ? Does it 
in the mi^oii^ of cases lead to profit in a pecuniary point of view? 
I should be inclined to describe it as a success which a v&p small 
amomt of ignorcmce md inaUmtion vmM convert into a faikmi a. 
success where well managed, and a failure where badly managed. 
Between these two extremes there is to be met with almost evmy 
variety of great and modified success down to partial MLure^ A 
clever man wiU make steam cultivation answer; but a man who 
does not understand ihe subject himself, or cannot obtain an efiBlcient 
manager or assistant, must be veiy careful how he touches the matter 
at all. That is the impression left upon my mind by a very careful 
comparison and perusal of the reports. No doubt upon clay land a 
depth and perfection of cultivation can be attained which could not 
otherwise be accomplished. In fact strong clay, such as that 
described in one of our reports two or three years ago,* as a soil 
varying at different seasons of the year from glue to cast iron, 
cannot be really and efficiently worked except by steam. But, 
unfortunately, that kind of soil is chiefly held in small occupations, 
and the problem how to apply steam succeesfuUy to them has not yet 
been solved. 

* Vide ‘ Journal/ Vol. xxv., Part II., p. 521. 
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, The purohaso of a poworful steam- apparatus by the owner of 200 
acres or so of clay laud, is, of course, out of the question,, unless r 
it bo used on the adjoining farms as well. As yet^ however, the 
partnership or company principle has not been sufiSloiently tried in 
agriculture for the results to be spoken of with any degree of ona-' 
fdence. This is one of the things upon which suggestions, are 
desirable, and in which it woxdd be most gratifying to see advance¬ 
ment made* 

Again, with respect to light lands, I believe we shall soon see 
steam-engines very generally employed as an atmliary on a large 
farm for cleaning stubbles in the autumn, for breaking up land for 
barley in the spring, and for many similar purposes. A light, cheap 
steam apparatus woidd be most valuable on such lands; indeed, I 
believe we Aall soon see no farm of any considerable acreage without 
it. This is a matter, however, in which improvement is required; we 
want suggestiozm for the use and management of an apparatus for 
light lands, not too heavy nor requiring too much power, and purchase- 
able &r a resbsonable sum. 

questions then'which I should like to propound to the, 
ineeting are thesO—Isi Which is the roost practical and useful feature^ 
^ l^e^reports? '2nd. Does it appear firom these reports, or from the 
general knowledge of those who may spei& upon the subjec^ tha^f 
steam cultivation is successful generally as a comcbyeorcistepe^ulatm 
and, 3rd. In what direction does our present system of steam ^ei'alti^ 
tioh most require improvement ? 

Mr. Buck said the reports must be read with general satisfaction, 
by ,ewwy member of the Society, for, no doubt, the investigations of 
the Qeimnission had been carried out in a most impartial and straight- 
fo^a^ way, both as regarded those who allowed their farms to be 
exhibited, and the implement-makers, whose machines were tried. The 
reports had suggested four questions to his own mind, rather different 
from those of the Chairman, but still e 5 [ually important They were, 
1st What power can we get out of sixpenny worth of coals? 2nd,! 
Will work that is done by steam be equal or superior to that done by 
horse-power ? 3rd. Will the land culrivated by steam be in a superior 
state to that cultivated by horse-power ? 4th, Will the crops produced ^ 
by steam cultivation be larger than those produced by horse-power ?% 
His own opinion was that sixpenny worth of coal would give as much 
power as one horse in a days work; and that two operations with 
steam would be worth at least three by horse-power. By steam- 
cultivation, clay land would be brought into proper condition in tho, 
course of two or three years, and light land would be improved almost 
iramediately. He had no hesitation in saying that steam-cultivation 
weuld cause an average increase of 8 bushds an acre in the crops 
ilu^Vghout the country. 

Smith (of Woolston) had read the reports very carefully, and 

endorse the praise uttered by the Chairman respecting tho. 
atitmM* The reports, which would be found full of good and ample 
evi^iii^if people would only take the trouble to read them, indirectly 
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tottchod upon tlio question as tq liow far steam-oultiration was a com¬ 
mercial suocesa Indeed,',wliole thing resolved itself into the 
question, whether it would answer for a man to buy, steam tacMe. 
XJpon that point Mr. Eandell said that he bought a set in 1857, and 
had worked it ever since with the most successful and gratifying 
results; and the main advantage appeared to be the production of a 
deeper soil. What better evidence could be given of the commercial 
results *of steam cultivation? Similar evidence was given by Blr. 
Stephenson of Yorkshire, who declared that he had not spent 6a 
upon the repair of his implements, and who pointed out that the 
ropes and porters were the main item of wear. Mr. Armstrong and 
others supported this testimony as to the wearing powers of steam 
implements. In two cases it was shown that heavy lands had been 
worked at a trifle over 7s. per acre, while with horse work it would 
have cost at least 14e. The repoirts showed throughout that the 
drainage was greatly improved by the breaking-up of the under-soil. 
He (Mr. Sinith) told the Society that years ago, having found it out 
on his own landi which was cold clay, as stifl as any in England, yet 
neveir a drqp of rain ran off it; it ^ went through into the drains, 
leaving its fertilising properties in the soil as it passed through. If 
land could be cultivated 8 or 10 inches deep, and the steam-engine 
brought to bear upon it directly after harvest, what could the resxdt 
be but a complete commercial success ? The most extraordinary thing 
in connexion with steam cultivation was, that when land had 
worked for some time, it required but a few days^ of engine work 
annually, so that farmers could afford ^ let their horses be idle for 
uporjSon ^ the year? Indeed, since he had cultivated by steam,“he 
hm never mm than three h(»rses, whereas before he used six at 
hitd^. labour. Htv Braford ^owed that it saved him so much in 
horses that he was going to spend another 14002. If, then, by steam 
cultivation the drainage was improved, the natural consequ^e in 
most soils must be an increase of produce. Professor YodeW, in 
his Analysis, of Soils, stated that there was a vast fertilising quality 
in our clays; and this he had experienced on his own farm, wherelie 
grew com every year, wheat and beans going on regularly. As he 
could not manure the land deep enough for mns every year, he had. 
occasionally to use a little artiffoial manure; and no doubt with this 
kind cultivation he could keep growing on the cold clay for ever. 
The great point was to keep up ine productive quality by artiflcial 
stimulantB and deep cultivation. The most prominent feature of 
steam cultivation,, in his opinion, was that it kept the land clean; 
whereas persons who had not the advantage of steam cultivation had 
dead fallows every four or five years, and had to use three or four opera¬ 
tion for their fourth crop. Another prominent feature, in the report 
was tho proof it gave that a steam-engine did three or four times more 
work in one operation than that done by a horse; a double depth was 
reached, and a double effect produced. Again, Mr. Prout said he had 
saved considerably by using Fowler’s apparstus. XJpon the question 
of produce, Mr. EandeU, who was an excellent farmer, said he did not 
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appear io mate any increase, but be acknowledged that be got strongex* 
straw; and Mr. Stephenson, in Torksbire, said bo got good crops 
before be used steam cultivators, and be got no bettor now. Tbe fact 
was, that where a man farmed high, it was difficult to drive cultivation 
beyond a certain point; but when it was acknowledged that tbe straw , 
was stronger, it was evident there must be in tbe end a better result 
with less manure. Eeferring to tbe Obairman^s remarks as to an 
apparatus suitable for light soil, be thought we should not look to 
reduced prices in machinery. He would not reduce the cost of his, 
for the machine he worked was as good now as it was ten years ago* 
The Commissioners said that Howard’s windlass was better than lus, 
but that was a matter of opinion. His was constructed upon sound 
mechanical principles, and had stood the test of ten years’ work. He 
did not, however, msh to enhance the value of his own apparatus. It 
was of no consequence to him whether he sold one or not* He made 
them, not to sell, but to work upon his own farm. He would call 
special attention to No. 8 in flie Beport, showing how an outlay of say 
3601. on steam^^ultivation enabled Mr. Oranfeld to add 225 acres to 
bis farm without buying a horse; otherways he would have required 
40. horses in all 

Professor yom<cn^,^||i^idhg to a vimt he had recently paid to Mr. 
IProut’s &im, bore tedm^ to the improvement which had been 
effected in the drainage li^<*s£e^ otdtivation; this, however, was 
nothing new to him, as he had many |ears ago seen similar. |esults on 
Mr. EucFs ffirm. This redeht visit to ]!£r. Prout’s, oon^ued the 
Professor, makes me say, 1 believe that if steam^ploughs were placed on 
our ^ should; tiltimately not want any drainage at all. 

ttol &ES BOW goes through the drains, simply because it runs 
cracks in the ground; it does not go through the soil. If, 
libt’tver^ the good effects of steam cultivation could be realised, we 
iffiouldhave an abundant store of food within the reach of the growing 
crop; iSke 3S£r. Smith of Woolston, we shonld only require once now 
and then a little artificial manure to stimulate the surface, and we 
could then depend upon the intrinsic virtue of our clay-soils. , This 
may, at the present time, be thought a little Utopian; but I bdieve 
that when steam cultivation has reached a high state of perfection, 
we shall effect a great saving in our manures. We shall not then 
reqnire any looking ^ter our drains, nor shall we have to take them 
up, and put j5resh pipes in, or furnish extra drains to carry off the 
water ; for, by the^ constant cultivation of the heavy clay-lands, we 
should improve their mechanical condition to such an extent that every 
inch of rain-fall would be taken up and utilised. 

Mr. Thubloe could not agree with the preceding speaker, that culti¬ 
vation by steam would entirely do away with the necessity for drainage, 
in the concluding report of the Committee of Investigation, it was stated 
that engines required to be driven at a uniform speed, and pretty fast, 
by which, he presumed, was meant that the steam apparatus for breaking 
up the land ought to go at a uniformly quick pace. In that view ho 
quite concurred; but he feared that with Howard’s apparatus the thing 
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could not be done in'all cases or in all weathers. That apparatus was 
worked bjr a leather strap {A Voice: ** It can be worked in many 
ways”). 'At any rate that was one of the ways, and the stop could 
not always be kept on in wet and windy weather, although in fine 
weather no doubt the apparatus answered extremely well. He 
mentioned that defect some .time ago to Mr. Howard, who then 
brought out a union-joint, which was fixed to the central axle of the 
fly-wheel, and, of course, being so fixed, it retarded the pace. If any¬ 
thing could be deyised by Mr. Howard to make the appax‘atus work in 
all weathers, they would have an almost perfect implement. 

Mr. BomfobT) explained with reference to his purchase of a double 
set, that he had 600 acres of land where he lived, and 300 nine miles 
away; it was for the 800 acres that the second set was pui'chased, and 
when not required for his own purposes he intended to let it out. If 
the 900 acres were all together, one set of tackle would be sufficient. 
As soon as his crop was offi he was anxious to get his land broken up. 
The work could only be done in fine weather, and therefore the sooner 
the better. 

Mr. Bulstrodb, who had read with great pleasure the full and able 
report of the Commissioners, said that the question of outlay would 
always be. one of primary importance to the farmers of Eng¬ 

land. The trials made hitherto were in favour of the direct system, 
in which the apparatus was the most scientific, but also the most 
expensive; and if famers wer^^ to take the verdict of that Society 
from the trials already made, they would‘ have to. purchase at a cost 
from 8002. to 16002., wjbiioh a great maoy neither would nor could do. 
The reports, which quite coincided with his own experience, revealed 
se^al startling results. ^ the first place, the trials of machinery 
did not appear. & have been always successful. Two machines, pur¬ 
chased by Lord [pemers and Lorn Vernon, 3?espectiyoly, though they 
took piizes at the Shows where they were exhibited, yet both proved 
failures in practice. Again, although the stationary or rouzldaboat 
system had been condemned by that Society, yet hundreds of sets on 
that system had been working successfully for years, and had yielded 
a good profit to those using them, Mr. Smith, of Woolston, being 
among the number. The results, though at tet rather startling, 
coased to be so, if they considered how the trials had been made. 
There were small regular plots of ground, the machines were of the 
best description, and the men by whom they were managed were 
skilled men, well up to their work. All this involved great advantage. 
over the work on an ordinary farm, and, in some degree^, explained 
why a ,system of great general utility did not appear to advantage when 
compart with one of greater cost and special excellence. The case 
was something like that of a jffiort run between a thoroughbred racer' 
and a hunter. This was a matter which he thought should be specially 
brought before the farmers of this country; for if they found many 
instances in which farmers having engines from 8 to 10 horse-power 
were enabled, by making an additional outlay of from 260Z. to SOOZ.; 
to adopt steam-cultivation successfully, surely it was a matter well 

VOL. Ill,—S. S. 2 Y 
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woriliv of attention. Had farmers simply followed tlie verdict of the 
Society tboy must have spent from 800/. to 1600/., or have lot steam- 
cultivatioJi spealdng so positively in 

favour of stationary system, he hoped ho should not bo misunder¬ 
stood So was perfectly convinced, and the remarks of the Commis¬ 
sioners bore him out in stating, that the direct system was the most 
scientific economical for forms of largo size, and with fields 
favourably situated ; but on forms of ordinary size, with fields of 
ordinary with ordinary covenants and leases, and with ordinary 

purses the indirect system was generally the best, and would produce 
the greatest result with the least risk. 

To those who asked, “Why not hire machinery on the more 
economical mid scientific system?” the remarks of the Commissioners 
on the hiring system afforded a full and sufficient answer. The two 
great advantages of steam-cultivation, namely, a reduction of the 
number of Ixorses required, and facilities for performing operations at 
a rapid pace> were both to a great extent lost under the hiring system. 
Tarmers cotdd not venture to reduce their horse-strength, if uncertain 
whether they could have m engine to cultivate their fields when 
they wanted it; if, a fe^ays ate ploughing, they thought it would 
be advantageous to j|i^ithe land a good stirring with the drag- 
harrow which was a fesj valuable adjunct to steam-cultivation, they 
could not do it if the machinery was gone,, In the latter case, they 
would have to foil back on their horses, letting them |»avel over 
the ground, thus undoing much of the very work which h^ just been 
done so carefully and at such great expense. Again, imder the hiring 
system, in seme cases they would have to pay almost double what the 
rate of cost would be if they had tackle at home. Others might differ 
from him on that point, but such was the result in his own case. 
Then, again, such was the importance of judicious management, that, 
without ^t, taclde made might be peifectly useless, while with 

it even inferior tackle might be comparatively useful. Sometimes 
p 3 rsons did a great deal of mischief to their tackle by doing at once 
what ought to be done in two or thi’ee consecutive operations. 

Again, it was most important to avoid all unnecessary hindrances. 
When he first began cultivating by steam, he had so many stoppages that 
he soon began to study how he could reduce them to a minimum, and 
he found it most important for the tackle to be worked in the best 
manner. An advantage of the indirect system, which had hai*dly boon 
sufficiently sp<»hGn of, was the saving in the expense of watcr-oarriago, 
for whereas under the direct system on many fai'ms the wator-oarriago 
must involve groat expense and vexation, under tho indirect system it 
could be done almost for a nominal sum. His object, ho wished it to 
be understood, was not to condemn tho more scientific apparatus, 
which was well adapted for large and special farms, but to show the 
"great value of the cheap and stationary apparatus. Ho felt perfectly 
convinced that steam-cultivation would overcome all the obstacles it 
had to contend with. It had needed, however, somo impetus, and he 
the thanks of the country were due to the Eoyal Agricultural 
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^ciety of England for the money wliielL had been devoted to the late 
investigation, and for the ability displayed in the valuable reports 
which had been published. 

Mr. Davis totally dissented from the opinion that steam-cultivation 
would produce any effect on strong land, imless thoroughly drained in 
the first' instance. "Whilst complimenting the Commissioners on the 
ability with which they had done their work, he pointed out instances 
of divergence in their statements which he not see how to recon¬ 
cile. Eor instance, in one report it was stated that the tackle could 
be removed in an hour and a half, by four horses; in another, that 
the work of removal would require six horses for a day and a half 1 
He believed it was quite impossible for any man, however active, to 
remove tackle feom his farm in less than half a day. 

Mr. EniMcoirns said he had had a steam-plough for three or four 
years, and liked it extremely; in fact he should not like now to fb^m 
without one, especially on strong land. He could not agree with 
Dr* Voelcker, that with steam cultivation they could do away with 
drainage altogether; for in practice they found that with a depth 
of 10 or 12 feet of clay, the rainfall would either remain on the land 
till it was evaporated, or must run away from the smrface through the 
drains, and he did not think it could remain long enough to evaporate 
without injuring the crops* His opinion was that they must continue 
to drain deeply in clay-soil, and one advantage of the steam-plough 
was that it would help to do away with deep furrows. On light land 
he thought steam-cultivation was much less expensive than cultivation 
with horses; but the implements at present employed might be im¬ 
proved, and special attention should be direct^ to those required 
for the after^working of the soil* Land laid up in autumn, and left 
in that state in wimter, might in his'opinion be prepared for a crop 
with a. simple scarifying. In his neighbourhood coals cost about 12* 
per ton, and it would bo well if something could-be done to economise 
fuel. The difficulty of getting Eowler’s plough bn to strong land in 
wet weather might bo obviated by having roads on. headlands, or by 
having a patten, like BoydolFs, on the wheels of the engine. Under 
ordinary circumstances it took about two hours to remove a set "of 
Eowlor’s tackle with a pair of extra horses. 

•Lord Vkenon, who farms nearly 2000 acres of very heavy day-land, 
which ho at first regarded as a hopeless task, saidI w^atched very 
cat^ully the. series of trials, which commenced at Leeds, down to that 
which took place at the last Show of the Society at Newcastle, I had 
the honour to act, during almost the whole time, as one of the Stewards 
of Implements ooimeoted with steam-ploughing; but it was long'before 
I could satisfy my mind that any implement had sufficient power to 
work my land. It is perfectly true, as stated by Mr. Bulstrode, that 
the prize set of apparatus on the direct system, which I bought at 
Newcastle, did not work so successfully on my farm as on the trial; 
but I am perfectly satisfied that, so far as the trial went, the judges, 
who devoted an immense amount of attention to the task, came to a 
correct decision, and chose the best implement exhibited; and I can 
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tw* proving so successful on my own farm by tlio 

that the land was unusually stiff and ungrateful, and that the 
breahages in cons^uonco, very heavy. I am very glad to havo 
thisopporfumty of stating that Mr. Powlor, of whom IboughtS 
m^ement, supplied me with othw apparatus on terms very eroditablo 
to him indeed; apd that set, which has been on my farm for a year, 
^ worked very successfully in every way. I might apS VE 
Wilson to confirm my statement that, instead of land whio?was before 

W some oi the 

fhf T,w I* I think,-^hardly fair to £ 

<rf sSTcidtirtioJ^iT^if^ Buooeiil adoption 

wfl has been very gradual, I have no doubt tbat as 

T’ ^ 1 ,®^ improve in details. It is my opinion—I know it 
many of my colleagues on the Council—that trials 
m enormously expiensive, ought not to be 

tain y mom than iStent witrseSnga 

*®“ger Jias^b^eerplM 

^ .°j^ai7^<StoSriobomeiS« e^Jloyod’ 

Kthe wages paid r?Xr 

agncultural labourers, the ezLs shoull bo 
iKnf? ^ ^ apparatus. I may add that I pay my sti^ on 

Commissioners that it is not higher than what is 

plenty of good steam-eJtivation the 

would be so impr^ ST®^ *r® condition of tho land 

at present, Of cXe toeTuZ i5 dminago would be fer less than 
toped for miglit not be realwed in so drainage, and what he 
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Tho President said he had hoped that Professor Voelcker, for whose 
scientific attainments he felt the greatest possible respect, was going to 
withdraw altogether what he mnst characterise as rank heresy* 

Mr, Smith (of Woolston) observed that he had worked his tackle 
with his ordinary farm-labourers from the time he started, eleven years 
ago, and had found no difficulty whatever. He had experienced no 
breakages, and his implement was as good now as ever it was. In 
consequence of his windlass being made on an unsound principle, he 
changed it at the end of about four years, and adopted the 4-wheeled 
windlass, which had kept in very good order. The cost was compa^ 
ratively trifling, being simply the interest of money on about 180Z. to 
himself, but 210Z. to other people. 

Mr. Holland, M.P., having remarked upon the advantage likely to 
arise from the publication of the Beport in the Society’s Jouraal, 
said:—There is this feature in connexion with all professions, that 
you should have a knowledge of the individual with reference to whom, 
as a professional man, you are about to act. The first act of a medical 
man, when treating a patient, is to feel his pulse; and so, in like 
manner, we should feel the pulse of our own land, so to speak, before 
we apply steam-power to it in any shape. In this Beport any man who 
Wishes to apply steam-power to his land, whatever that land may be, 
will find all the information he needs in a condensed and handy shape. 
Now, in spite of what Dr. Voelcker says, I believe that you must have 
deep drainage in connexion with steam-ploughing. Take my own 
county for example. The heavy land in the Vale of Gloucester is all 
in deep ridge and furrow, the work of some unkind agriculturists in 
former ages, and this must all be undone by the steam-cultivator 
before we shall make a full j>ro£it out of that land. It is thrown up in 
such immense high ridges, that a d ft 6 in. man, in one furrow, can 
hardly be seen from the next adjoining furrow. And not only is 
the land on the surface of that shape; but, on going down into the 
subsoil, you find that the under-surfacp has taken the same shape, and 
that that is a heavy clay. How, then, are you to deal with land such 
as that, without drainage? Again, these furrows very seldom run 
parallel with one another, and are generally in the form of an S. I 
tried to drain them in parallel lines, but my drainage failed, and I was 
obliged to follow the old course of ridge-furrows, as the only mode of 
getting the water off the land. Through the applications of steam- 
ploughing, however, I am gradually bringing down these high ridges. 
I find that we need not be at the expense of putting drains in the fur¬ 
rows so deep as would be otherwise necessary; and now, after seven 
years’ steam-plougbing, I have more or less done away with the 
ridges, and made the surface comparatively flat. I too, like Mr. 
Smith, find that the water does nm off the land, so as to do it 
damage by carrying away the fine soil into the furrows; but now 
that the water runs off through the drains, it takes a much less 
quantity with it; and I admit that the drainage is of less conse¬ 
quence now than it was formerly, because there is a larger flow of 
water through the interstices of the land into the drains, and the land 
is placed in such a position that it can take advantage of the rainfalls* 
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I Bhotild be sorry, however, under any circumstances, to begin the 
expensive system of steam-ploughing without the previous application 
of drainage to the land. 

Turning to another aspect of the question, I consider steam-culti¬ 
vation as not only a revolution in our method of working the heavy 
clay-lands of this country, but also a moral revolution, affecting every 
class of persons connected with agriculture. I look upon it as im¬ 
possible for tenants in the long run to take up steam-ploughing, 
unless the farms are put into proper condition for them. Small fields 
and hedgerows must be done away mth, for experience tells me that 
the economy of steam-ploughing depends on the quantity of rope 
employed, and the absence of impediments caused by hedgerows. 
But an important question now arises, Will the tenant-faimer, when 
the advantages of steam-ploughing are well understood throughout 
the country, embark his capital in the enterprise where his tenancy 
is for a short-period qidy I believe that we shall find these hold¬ 
ings cease to be yearly, and that a system of leasing will pervade the 
whole oountey. Here I connect the landlord and the tenant together 
in the mato of .steam-pbughing; let me now connect tho labourer 
uei& .it, and Aow what be the moral advantage to him. Of 
course you take your be§t labourers; like Smith, X have men 
from my own village who . have been educated as .steam-plougbers. 
The term dmihg whbh I have been en^^d in the system has given 
time enough for a generation of young ^eam-bhouxers to grow 
up; and I find that those have become a species of aristocracy 
among the villagers, that they value the advantages of their position, 
and are determined to hold it, and have their childien educated also, 
so that they in their turn may become some of the best men in tho 
village. All these things are going on together; and, as I have 
remarked (dsewhere, your best labourers, your stoam-ploughers, or 
those whom you employ in connexion with steam-cultivation, must 
come out of decent cottages. 

Mr. Stupheksoi? spoke iu favour of the round-about system, after 
ten years’ experience of it He concuiTed in thinking that all land 
ought to be drained before it was steam-ploughed. 

MDp. Watts, who had been working J?owlor’s apparatus for the past 
six years, said that last season he added another engine to tho set. 
Like Mr. Holland, he had had to encounter the difficulty of some very 
high-backed land, which, however, he had gradually reduced, and in 
every way he was satisfied with the system. The lahoui'ers in the 
field had been taught to work the apparatus successfully, 

Mr. Coleman (Chelmsford), whilst concurring in what had boon 
said with respect to the value of the reports published in the Society’s 
Journal, drew attention to the ffict that in the statistical report the 
cost of working the apparatus constructed by hhnself was shown in a 
different manner to that generally adopted throughout the report. 
The case he referred to was in No. 23, where the cost of working was 
represented as 17s. id, per acre, whereas he bcl loved that takmg a 
day s work at 11,11s, id, for seven acres per day, it was under an 
^ore. But by some curious arrangement, which ho did not under- 
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stand, a charge of SL 11s. M. was added, thus producing a result of 
17s. id, per acre. He fancied it must have arisen thus:—The year 
1865, when only 150 acres were done, was an unfortunate year for 
steam-ploughing, and he presumed that the whole amount of the 
interest on capital, maintenance, and so forth, was concentrated in 
those few days, 

3!dr. Jacob Wilson, who had been appealed to by Lord Vernon, in 
the course of his address, said that when his Lordship commenced 
steam cultmtion, although he had a very small farm in hand, he had 
to engage a special staff to work a pair of engines. In fact, he was 
simply working for the good of his tenantry; and when the men were 
not employed in steam operations, they were occupied in the planta¬ 
tions and in other work. No practiced farmer would take that as a 
fair example of employing agricultural labour; but he could now get 
labourers in Northumberland who could work the engine efficiently; 
in fact, any of his boys were quite competent to the task. Ho had 
adopted Fowler’s double-set engine after much attention to the subject 
of steam cultivation, and opportunities of investigating the trials of 
the Royal Agricultural Society, which many other men had not 
possessed. Up to the year 1864, he had never seen a sot of tackle 
which to his mind was what ho wanted. He might, perhaps, be 
peculiarly situated in having three roads running through his farm; 
consequently, however, much he enlarged his fields, he always had 
crooked fences. Owing to the difficulty in working about circuitous 
hedges with a single engine, he obtained a Fowler’s direct set; with 
this he was perfectly satisfied, for he could work it at any angle in 
any comer, and from whatever place he chose to put the engine. In 
his country the best coal was from 3s, to is. a ton, which brought 
expenses down considerably, in comparison with those of Mr. Ruck. 
It was a matter of deep gratification to him to have been associated in 
the preparation of the report, and that it had been so well seconded 
by the country at large, and especially by gentlemen who used machi¬ 
nery in the cultivation of the land, of whatever make, it might be. 
The desire of the Council was, that the report should have no bias 
in favour of, or against any individual maker; and he was sure that 
the reporters would have the credit given them of having mado 
a fair statement. That report would, ho thought, bring out one 
point in a practical way which had never before been educed. A 
great many persons, whom he might term amateurs, seemed to flunk 
of going into stoam cultivation, with the hope that it would do 
tUng for them; but those who had had experience of its working, he 
was sure, would agree with him that there could be no greater mistake. 
Even in the matter of manure, for instance, his experience was that 
ho did not want less, but probably more, because steam enabled him 
to grow a greater variety of crops. That, he thought, settled tho 
point. The President had told them that only a very few farmers had- 
had this means of cultivating the land for more than five years, in fact, 
he (Mr. Wilson) believed that, as a rule, it could not be for more than 
three or four years. Now, during that period they would natmnlly 
have, as he himself had experienced, a good deal of up-hill work. 
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Thej probably went a little deeper than necessary. Perhaps they 
broke the pan, and probably some part of their implements also. It 
was not, therrfore, until their second course through the farm that 
they revised the great advantage derivable from the system, Mr. 
Eandell was one of ike few men who had been long at it; and cer¬ 
tainly, to raise, as he had done, the value of a farm consisting of a 
strong blue tough clay from 8s. an acre to its present value, said 
a great deal for the utility of steam cultivation. Most fervently did 
he hope that the best wishes of the Council for the furtherance of 
English agriculture, and especially for steam cultivation, would be 
amply reaHsed through this Eeport. 

Mr. Bbale Beowke said he was the occupier of about 2000 acres of 
land, and had been in possession of one of Eowler*s sets of tackle for 
six years. This he had kept in constant use, and he had arrived at the 
conclusion tiiat it was a fine weather implement only, and that in such 
circumstances it was most valuable; but it ought not to be^ used at 
any otW time. He did not think that the cost of working, had 
anything to do with the question; in comparison with horse-labour, 
the phiof ad^tage of it was, that it could be used and made to do an 
‘ enc^ous amount of work at the right time. After repudiating the 
notion that in conseqimnce of the adoption of steam cultivation, they 
would be able to do without manures, he said one of the faults he 
found with the system was, that he sometimes went deeper than he 
vnshed to go; but on the whole he could speak most highly of it, and 
his only wonder was that it was not more widely adopted. 

Mr. Moeton suggested that as the reports were of so valuable a 
character it was desirable that they should be circulated in a cheaper 
form timn in the Society’s Joximal. 

The ’PnESinENT stated that it was intended to publish them in a 
bs. volume directly; and that if it were found necessary the Council 
would no doubt be prepared to publish an extract at a still lower price, 
eighteen pence or a shilling. As Mr. Browne had described his imple¬ 
ment as a fine-weather one, he wished to know whether that remark 
applied to Fowler’s only or to any other steam apparatus? 

Mr. Beownb replied that he could not speak much of any other 
than Fowler’s, because he had never had any other, and no other was 
used in his neighbourhood, Swindon in Wiltshire. In wet weather it 
was found that the tackle broke; and, in fact, he was of opinion that 
the time for bringing it out was when the sun shone on both sides of 
the hedge, and they could do a good long day’s work. It had boon 
observed that the ordinary agriciStural labom'er was not qualified for 
the work, but he had installed his men into tho office, and, following 
the instructions given by Mr. Fowler, had had no difficulty whatever 
in working the apparatus with them; of course theic wages had to 
be raised. 

Mr. James Webb said that within a radius of seven miles of 
Evesham, there wore not loss than nine sots of tacklo at work, so he 
was obliged to follow the stream. Those who used it five or six years 
ago were using it now, those who had come into the neighbourhood 
since had adopted it, and there was not one instance of its proving 
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uxLisvcoossful or loing givea up. He meationed tMe because itt the 
vicinity of Worcester, which was not many miles qS^ two or three 
landlords had started implements which were always under repair. 
Success, he believed, greatiy depended on the skill ef the people by 
whom the machines were worked. Those in the neighbourhood of 
Evesham, with the exception of Mr, Holland’s and one other, were in 
the hands of the farmers, and worked by their labourers. At jSrst he 
hesitated whether he should adopt the direct-action, or the round¬ 
about ^stem. His farm consisting partly of light land and partly Of 
strong clay, altogether 600 acres in extent, was large enough to have 
employed the direct-action; and he could get on it at all times; but 
he adopted the cheaper plan, and was perfectly satisfied with the 
results. The original cost of the steam-engine and tackle, including 
thrashing apparatus, was 700Z. 

Sir W. SriEiiiNG wished to know whether any one present, with a 
small holding, say of 300, 400, or 600 acres, had purchased a steam- 
engine himself, and could state the benefit derived from its use. At 
that moment they were all, as it were, in conflict with the labourers, 
*who were constantly being withdrawn from the land for many and 
various purposes. Therefore it was, that agriculturists turned to 
machinery with an anxious eye. He farmed, roany hundred acres of 
light land, hut had not yet been induced by anything he had heard 
to lay out a large sum of money in the pur^ase of a steam-plough; 
nor did he find that his neighbours were inclmed to do so either* 
He considered that a discussion like the present would be much more 
valuable to the farmer thau any report that might, be published on 
the sublet, however admirably got up. 

The jPBXsmxKr said that Mr. Stepbenson, for one, who had given his 
testimony, was one of the early patrons of steam-machinery, and spoke 
well of it ^ter eleven years’ ^erienoe on a farm of about 390 acres* ‘ 
Mr. Bobert Helmsley also fanned a small holding by steam. 

Mr. Wbbb observe that one of Hs neighbours purchased an engine 
last autunon for a farm of less thm 400 acres, and had employed it 
very successfully. 

Mr. Hblhslbv said that before introducing the ^am-engine on his 
farm, he looked round to see to what purposes he could apply it 
besides cultivation, and he had turned it to account in grinding, 
thrashing, and carrying on a variety of other operations. In his 
opinion a man ought to have at least 300 acres of arable land if he 
would use the steam-engine; he certainly should not have procured 
one himself had he not held pretty nearly to that extent. The system 
he adopted was the round’-about, which he considered the simplest 
and be^. 

The Pbesiomt then moved, and the Earl of Powys seconded a 
vote of thanks to the Committee of Inspection, and especially to thq 
gentlemen who' had acted as reporters. The motion having been 
carried by acclamation— 

Mr. Algeknoit Ouarkb, one of the reporters, briefly acknowlodgod 
tbe compliment. Speaking for himself and his colleagues, he said 
they were not prepared to assume the responsibility of recommending 
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£he iacHd of any partioular maker. In fact, they did not imde;ptake 
to save people the trouble of thinMng for themselves. All ihey 
aimed at was to save people the trouble of going round the ooiiintry 
for themselves | they had endeavoured to collect as much information 
as they could with the least expenditure of their own time and the 
Societps money; and he could assure them that they had worked 
hard with that object before them. 

The President said he perfectly agreed in the course which the 
reporters had adopted in not assuming the responsibility of recom¬ 
mending the tacMe of any particular maker. He had only men¬ 
tioned file objection taken for the purpose of refuting it. 

Lord Vernon moved^ a vote of thanks to the President, whom he 
congratulated upon being the means of completing the Beport on 
Steam Cultivation.*^ 
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MEMORAJJDA. 

Addhess op Letters.— The Society’s office being situated in the postal district 
designated by the letter members, in their correspondence with the 
Secretary, are requested to subjoin that letter to the usual address. 

General Meeting in London, May 22nd, 1867, at Twelve o’clock. 

Meeting at Bury St. Edmund’s, in July, 1867. 

General Meeting in London, in December, 1867. 

Monthly Council (for transaction of business), at 12 o’clock on the first Wed¬ 
nesday in every month, excepting January, September, and October: open 
only to Members of Council and Governors of the Society. 

Weekly Council (for practical communications), at 12 o’clock on all Wednesdays 
in February, March, April, May, June, July, and November, excepting the 
first Wednesday in each of those months, and during adjournment: open to 
all Members of the Society, who are particularly invited by the Council to 
avail themselves of this privilege. 

Adjournments.— The Council adjourn over Passion and Easter weeks, when 
those weeks do not include the first Wednesday of the month; from the first 
Wednesday in August to the first Wednesday in November; and from the 
first Wednesday in December to the first Wednesday in February. 

Diseases of Cattle, Sheep, and Pigs.—Members have tbe privilege of applying to 
the Veterinary Committee of the Society; and of sending animals to the 
Boyal Veterinary College, on the same terms as if they were subscribers to 
the College.—(A statement of these privileges will be found in the present 
Appendix.) 

Chemical Analysis.— The privileges of Chemical Analysis enjoyed by Members 
of the Society will he found stated in the Appendix of the present volume. 

Local Cheques. —^Members are particularly requested not to forward Country 
Cheques for payment in London; but London Cheques, or Post-office 
Orders on Vere-street (payable to H, Hall Dare), in lieu of them. All 
Cheques are required to bear upon them a penny drafi; or receipt stamp, 
which must be cancelled in each case by the initials of the drawer, Tl^ey 
may also conveniently transmit their Subscriptions to the Society, by re¬ 
questing their Country Bankers to pay (through their London Agents) the 
amount at the Society’s Office (No. 12, Hanover Square, London), between 
the hours of ten and four, when official receipts, signed by the ^cretary, 
will be given for such payments. 

New Members,— Every candidate for admission into the Society must be pro¬ 
posed by a Member; the proposer to specifiy in writing the full name, usual 
place of residence, and post-town, of the candidate, either at a Council meet¬ 
ing, or by letter addressed to the Secretary. 

Packets by Post.— Packets not exceeding two feet in length, width# or depth, 
consisting of written or printed matter (but not containing letters sealed or 
open), if sent without envelopes, or enclosed in envelopes open at each end, 
may be forwarded by the inland post, if stampjed, at the following rates 
One Penny for every quarter of a pound or fraction of a quarter of a pound. 


Memljers may obtain on application to the Secretory copies of an Abstract of tbe Cbarter 
and Bye-Laws, of a Statement of the General Otyecti, &C4 of tbe Society, of Gbemlcal 
and Veterinary Privileges, and of other i>rinted papers connected with special^depart- 
ments of tbe Society’s business. 
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GENERAL MEETING. 

12, HaISTOVEE SQtTABE, WBElSrESDAY, DbCBMBBE 12, 1866. 


EEPORT OF THE COUNCIL. 

Btteiko the last half year 6 governors and 114 members have 
died, while 1 governor and 82 members have been elected, so 
that the list now comprises 

76 Life Governors, 

82 Annual Governors, 

1380 Life Members, 

3972 Annual Members, and 
15 Honorary Members, 
making a total of 5525. 

The Council have elected Sir Edward Kerrison, Bart, M.P., 
and Mr. Jonas to supply the vacancies in the class of Vice- 
Presidents caused by the decease of Mr, Thomas Raymond 
Barker and Mr. Fisher Hobbs. In filling these vacancies the 
Council avail themselves of the opportunity of recording on their 
minutes an expression of their sincere regret at these losses, and 
their deep sense of the valuable services which these gentlemen 
had uniformly and unwearily rendered to the Society. 

Major Wilson, of Stowlangtoft Hall, Bury St Edmunds, has 
been elected a Member of Council in the room of Mr, Hamond, 
resigned; Sir Henry Vane, Bart, of Hutton Hall, Penrith, in 
the room of Mr, Wilson, deceased ; and Mr. D. R. Davies, of 
Mere Old Hall, Knutsford, Cheshire, in the room of Mr, Jonas, 
elected a Vice-President 

The statement of accounts for the half-year ended 30th June, 
has been examined and approved by the Society’s auditors and 
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accountants, and has been furnished to all Members in the last 
number of the Journal. 

The funded capital has been reduced by the*' sale of lOOOt 
Stock, and now stands at 18,027/. 19s. Id, in the New Three 
per Cents. This sale has been rendered necessary partly by the 
cost of the addition of a new storey to the Society’s house, which 
materially adds to the value of the premises; and partly by the 
appropriation of a considerable sum to a thorough investigation 
into the results of the cultivation of the soil by steam-driven 
machinery in various parts of the country. To this latter object 
the Council determined to devote a sum not exceeding 1000/., and 
notwithstanding the wet autumn considerable progress has been 
made in the enquiry, the result of which will be fully made 
known in the first No. of the Journal for next year. 

The implements for which Prizes will be given in the ensuing 
year consist of fixed and portable steam-engines, fixed and 
portable threshing-machines, finishing-machines, hand-dressing 
machines, barley-hummellers, chaff-cutters, mills, crudiera^ oil¬ 
cake breakers, bone-mills, turnip-cutters, and field-gates; and 
as a period of four years will have elapsed since the trial of 
some of these classes of implement!^ it is to be anticipated that 
many improvements will be exhibited at Bury St. Edmunds. 

The Country Meeting next year will be held in the week 
commencing Monday the 15th July. Prizes to the amount of 
2925t are offered by the Society for Live Stock, and 430/1 for 
Implements, while 570?. are added by the Suffolk Agricultural 
Society and the Local Committee. It is also proposed to offer 
200?. in prizes for Poultry, the Eastern Counties having long 
been famous for their success in this department 

The Education Committee have followed out the scheme of 
prizes offered in the last Report in coxmection with the Oxford 
Local Examinations, and have made the following award of 
prizes:— 

List 1^ —Prim to Oandidatee who obtain Certificates, regard being had 
to their place in live General Class List. 


Sekxoes. Three in Oxford 1st Division. 

Name, School, J^rbse. 

A. Pollard .. .. Liverpool Institute .£7 

J. Lake .. Alfred House School, Bow, MidcLLesex .. 6 

0. J. Langley .. Ahiugton House School, Northampton .. 6 
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Four in Oxford 2nd Division. 

Name, School 

Thomas Hill .. Grammar School, Wolverhampton 

H. T. Bovey .. Olevedon College, Northampton .. 

0. O. Maokwood .. Clarendon House, Kennington Eoad 
B. P. Endd .. .. „ „ 


Prize, 

.. 2 
.. 2 
.. 2 
.. 2 


Jttnioes. Two in Oxford 1st Division. 

W.H. Davies .. Manchester Grammar School 
E. King .. .. Abington House School, Northampton 


F. Chubb .. 

G. B. Lovett 
C.A.Day .. 
0. Higham .. 
J. Luxton .. 
W, Mortimer 
J. C. Sargent 


Seven in Oxford 2nd Division. 

.. Mansion House School, Exeter .. 

Eamsgate College School. 

Clevedon College, Northampton 

JJ 

.. Devon Couniy School. 

•• 39 39 , • 

.. Abington House School, Northampton 


7 

7 


3 

3 

1 

1 

1 

1 

1 


List II.— Prizes given to Candidates wlio^ having passed the Prelimirmg 
Examination, are distinguished in any of the sidgects menikmed in fhe 
B, A, S, E, Prize List, 


Name, 

Seniors. 

School. 

Prize, 

C. J. Lan^ey .. 

Abington House School 

Mathematics 

5 

A. Pollard 

Liverpool Institute . 

39 

6 

H. T. Bovey .. 

Clevedon College . 

93 

2 

J. Lake .. 

Alfred House School, Bow .. 

99 

2 

E. P. Eudd 

Clarendon House. 

99 

2 

F. B. Kingdon 

E. A. College, Cirencester .. 

Chemistry 

6. 

A. Pollard 

Liverpool Institute 

99 

2 

J. W, Sanders .. 

TJllesthorpe House 

Physiology 

5 

A. PoHard 

Liveipool Institute 

99 

2 

F. Chubb.. .. 

Juniors. 

Mansion House School, Exeter 

Pure Mathe¬ 


E. King .. 

Abington House, Northampton 

matics. 

99 

4 

4 

W. Mortimer .. 

Devon County School .. 

99 

4 

List III. — Mechanics applied to Agriculture, 

F. B, Kingdon .. E. A. OoEege, Cirencester .. 

6 

H. E. Goddard .. 


. 

4 

T.J.Bmott .. 



8 

J. L* Waldon «• 

Devon County School 

. * . * .a 

8 
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Olmimtvy applied to Agnculhire, 

Name, School, Pnze, 

F, B. Elingdou .. E. A. College, Cirencester. 5 

J. L. Waldon .. Devon County School.4 

H. E. Goddard .. E. A. College, Cirencester.4 


In all these lists where prizes of the same value are given to more 
than one candidate for the same subject, the candidates’ names are 
arranged in alphabetical order. 

The whole number of Candidates was 45. 

With regard to the Cambridge Local Examinations to be held 
during the present month, the Council have determined upon offering 
prizes for the same subjects as before. 

Seventy«four candidates are entered for these prizes. Of these, 21 
^e Seniors and 46 Juniors; while 10 are entered for the special prizes 
in Mechanics and Chemistry applied to Agriculture, of whom 2 are 
also entered amongst the Seniors. 

The Council also offer (besides the foregoing prizes) 1 Senior 
Scholarship of 60Z., and 4 Junior Scholarships of 20Z* to be competed 
for at the ensuing Cambridge Local Examinations in December, 1866, 
limited to sons of tenant farmers, or of owners, if not exceeding 500 
acres, occupying their own land, on the following conditions;— 

That the Senior Scholarship shall only be given on condition that 
the scholar spend a year with a practical agriculturist,, to be 
approved by the Education Committee, or at one of the Agri¬ 
cultural Colleges—such as Cirencester, Glasnevin, or the Agri¬ 
cultural Department at Edinburgh—and that the money shall 
not be paid until a testimonial as to good conduct and industry 
be produced, at the end of the year of scholarship, from the body 
or person under whom the scholar has studied. 

That the Junior Scholarships shall only be given upon condition 
that the scholars spend a year at a school, to be approved by the 
Education Committee, and that the money shall not be paid 
until a testimonial as to good conduct and industry be produced 
at the end of the year of scholarship, from the person under 
whom the scholars have studied. 

These Scholarships will be awarded according to the order in which 
the Candidates stand at the Cambridge Local Examinations. 

The Council have again obtained the assistance of Mr. Besant, 
of St John’s College, Cambridge (Senior Wrangler, 1850), to 
examine in Mechanics applied to Agriculture, in conjunction 
with Mr. Amos, the Society’s Consulting Engineer. Mr. 
Liveing, Professor of Chemistry in the University of Cambridge, 
and Professor Voelcker, the Society’s Consulting Chemist, will 
conduct the examination in Chemistry applied to Agriculture. 

While heartily uniting with the whole kingdom in thanks¬ 
giving for the abatement of the Cattle Plague, the Council are 
at the same time sensible of the importance of continuing many of 
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the existing restrictions on the trajffic in live stock, and with this 
view have instructed a deputation to wait on the Lords of the 
Privy Council to draw their attention to the following points;— 
1st. The importation of Foreign Cattle. 

2nd. The re-opening of Fairs and Markets; and 
3rd. The necessity of extending the time during which 
die powers granted to the Privy Council under the 
Acts of the last Session may be exercised. 

With respect to the 1st point the Council believe that the 
existing restrictions are probably sufficient for the present, but 
that unless they are made permanent, it will not be considered 
worth while to erect lairs for the purpose of carrying out 
regulations which may be only of a temporary nature, and that 
consequently such as relate to quarantine will become inopera¬ 
tive. The constant presence of the disease in various parts of 
the Continent of Europe, makes it extremely probable that, 
except under very stringent regulations, the disease will fre¬ 
quently be re-imported, and they believe that it will eventually 
be found that nothing short of permanent regulations for killing 
animals intended for slaughter at die ports at which they are 
landed, will prevent its introduction, and that widi respect to 
Store Catde, the Regulations should be of such a permanent 
character as will lead to the provision of suitable buildings for 
carrying out an efficient system of quarantine. 

With respect to the 2nd and 3rd points adverted to by the 
Council, they think considerable danger will be incurred by re¬ 
opening Fairs and Markets at the present time, except under 
the restriction of immediate slaughter, and they wish to call the 
attention of the Government to the importance of obtaining, if 
necessary, additional parliamentary powers, so that the trade 
in Cattle may be placed upon such a footing as may insure the 
greatest amount of security to owners of Cattle, and that at the 
Same time, the dealers and importers may know under what 
restrictions the trade is to be carried on, and be encouraged to 
provide such appliances as may enable them to conduct their 
business with the least possible inconvenience to themselves, and 
the smallest risk to, and interference with public interests. 

By Order of the Council, 

H. Haud Daeb, 
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EOYAL AGRICULTURAL 

Hali'-yeably Cash Account 


To Balance in hand, 1st July, 18G6 
Bankers. 


To sale of Stock, 10002. New 3 Per Cents. 

To Income, viz, 

Dividends on Stock.. .. .. 


Subscriptions:— 

Governors'Annual .. .. 

Members’ Life-Compositions 


Journal 
Sales .. .. 
Advertisements ’ 


i. «. 



£. 

s* 

d. 

25 

0 

0 

80 

0 

0 

863 

1 

0 

112 

8 

0 

34 

1 

0 


£. 5. d. I 

1,627 0 11 
26 5 4 


£. s. d. 


1,653 6 3 
873 18 6 


280 13 3 


968 1 0 


146 9 0 


1,395 3 3 


£3,922 8 0 


Balance-Sheet, 


To Capital:- LABILITIES. 

Sui'plus, 30th June, 1866 .. .. 

Less Surplus of Expenditure over Income daring 
the Half-year, viz:— 

Expenditure. 

Income . 


5. <7. 


£. s. 

23,993 18 5 


3,381 5 10 
1,395 3 3 


1,980 2 7 


C22,007 15 10 


(Signed) 


A. N, HOOD, Cfmiman of Finance Committee, 
QUILTEB, BALL, 8p Co., Amnrdc^nie, 












SOCIETY OF ENOLAND. 

FBOM 1st July to 31st Deoembek, 1866. 


xiii 

Oa. 


£. 


By Expenditure 
Establishment— 

Odicial Salaries, Wages, &c. .. 344 18 0 

House Expenses, Bent, Taxes, 8cc. 347 7 8 
Additions to House and Architect’s 
charges .. .. .642 4 0 


£. s. <7. 


1,334 9 8 


£. 8 . (f. 


Journal* 

Printing . 413 1 0 

Delivery and Advertising .. .. 123 0 2 

Stitching (2 Numbers) .. .. 156 1 1 

Prize Essays . 150 0 0 

Wrappers (4 Numbers) .. .. 27 0 0 

Other Contributions. 112 2 0 

Editor’s Salary. 250 0 0 


Chemical:— 

C-onsulting Chemist’s Salary . 

Veterinary:— 

Grant to Royal Veterinary College (half-year).. 

Advertising.. . 

Postage and Carriage.. .. .« 

Education. 

Steam Cultivallon Enquiry (on account) .. 
Subscriptions received in error by Bankers 

returned .. 

By Bury St. Edmunds Meeting .. .. .. .. 

By Balance in hand, Dec. 31, 1866 

Bankers. .. „ ,, 

Secretary.. 


1,231 4 3 
150 0 0 


100 0 0 

3 18 0 
23 2 1 
126 18 10 
406 8 0 

5 5 0 
12 6 9 


510 0 10 
18 14 7 


3,393 12 7 

528 15 5 
£3,922 8 0 


•r 


81st December, 1866. 


ASSETS. 

By Cash in hand ... .. 

By New 3 per cent. Stock 18,0272, 19a. 6c2. cost .. .. 

By Bodks and Furniture in Society’s House. 

By Show-Yard Plant. 

By Bury St. Edmunds Meeting, Preliminary Expenses 
* Voiue at 89is£l6089 19s. 34. 

Mem.--The above Assets are exclurive of the 
amount recoverable in respect of arrears of 
Subscription to 3lst December, 1866, which at 
that date amounted to 12932. 


£. $. <2. 
528 15 5 
*17,268 14 1 
2,000 0 0 
2,000 0 0 

210 6 4 


£22,007 15 10 


Examined, audited, and found correct, this 23rd day of January, 1867. 
(Signed) IIENRY CO RBET, \ Avditors on iU 

FRANCIS SHERBORN, / paHofihe SoMy, 
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AGEIOULTUEAL EDTJOATION. 

The results of the Oxford Local Examinations held in June, 1866, 
are communicated in the Eeport of the Council to the General 
Meeting, held December 12th, 1866, page vii. 

The Council determined last year to offer Scholarships, in addition 
to prizes, for both Senior and Junior Candidates, in connection with 
the Cambridge Local Examinations held in December, 1866. 

The scheme was as follows:— 


I. To candidates who answer papers to be set in Mechanics 
and Chemistry as applied to Agricultine. Open to Seniors 
and Juniors who have passed the Preliminary Examination, 
as above, and also to any young men not exceeding 25 


years of age (duly recommended). 

Mechanics applied to Agriculture .£10 

Chemistry applied to Apiculture . 10 


place in the General Class List. 

Smiors, a fbrst prize of .£6 

Juniors^ a ffrst pr^e of.. .5 . 


m. To Candidates who (having passed the Preliminary Exami¬ 
nation) are distinguished in any of the foUowing special 
subjects:— 


Seniors. 

_ -B, •/Pure Mathematics,> first prize of.£5 

feectao . Mathematics, a first prize of .. .. 6 

Section E. Chemistry, a first prize of. 5 

Section G. "1. Zoology, and the Elements of Animal Phy¬ 
siology, a first prize of.5 

2. Botany, and the Elements of Yegetable Phy« 

siology, a first prize of , .. «• .« 6 

3. Geology, including Physical Geography, a 

first prize of . 6 

No student will be examined in more, than one of these 
three divisions (1) (2) (3). 

Juniors. • * • - 


Section 7. Pure Mathematics, a first prize of.£5 

Section 8. Mechanics, a first prize of . 5 

Section 9. Chemistry, a fii*st prize of . 5 

Sectiaa 10. \ I 6 

I (6) Botany, a first prize of. 6 

No student will be examined in more than one of the two 
divisions (a) and (&). 

A sum of SOZ. will be given away in secondary prizes of not less 
than 21. each according to the discretion of the Committee. 

















Agrimltural Education. 
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The Oouncil also offer (besides the foregoing prizes) 1 Senior 
Scholarship of 60Z., and 4 Junior Scholarships of 20i, to be com¬ 
peted for at the ensuing Cambridge Local Examinations in December, 
1866, limited to sons of tenant-farmers, or of owners, if not exceeding 
500 acres, occupying their own land, on the following conditions 

That the Senior Scholarship shall only be given on condition that 
the scholar spend a year ivith a practical agriculturist, to be approved 
by the Education Committee, or at one of the Agricultural Colleges, 
such as Cirencester, Glasnevin, or the Agricultural Department at 
Edinburgh, and that the money shall not be paid until a testimonial 
as to good conduct and industry be produced, at the end of the year 
of scholarship, from the body or person under whom the scholar has 
studied* 

That the Junior Scholarships shall only be given upon condition 
that the scholars spend a year at a school to be approved by 
the Education Committee, and that the money shall not be paid 
until a testimonial as to good conduct and industry be produced, 
at the end of the year of scholarship, from the persons under whom the 
scholars have studied. 

These Scholarships will be awarded according to the order in 
which the Candidates stand at the Cambridge Local Examinations. 

To compete for these prizes 74 Candidates offered themselves, 21 
of whom were Senior, 45 Junior Candidates. (There were 6 Candi¬ 
dates for Mechanics applied to Agriculture, 10 in Chemistry applied 
to Agriculture. No Candidate ftdfilled the necessary cond&tions to 
enable him to compete for the Senior Scholarship. For the four 
Junior scholarships 7 entered. 

The following is the Prize List. 

' Nias oB* Suconsssun ah thz Examination mm m 

OONNXOTION WITH THU CAMBUmOX LoQAli EXAMINATIONS, 1866. 


Name. School Ptisse. 

B. Swanwick .. B* A* College, Cirencester . £2 


List II .—Prizes to Candidates who obtain CerUfieateSf regard being had 
to their place in the Oemrdl Class Jdsl 

Sbniobs. 

0. J. Langley .. Abington Ho. So., Northampton, the first prize £5 


H. T. Bovey .. Olev^on Coll., Northampton, a prize of .. 2 

T. Hill .. *. Grammar Sc,, Wolverhampton „ 2 

W. Waterhouse Grammar School, Lancaster „ „ .. g 

JUNIOBS. 

E. King .. .. Abington Ho. Sc., Northampton, the first prize £5 

J. B. Betts .. Mr. Durham’s, Northampton, a prize of .. .. 2 

H. Cooch.. .. „ „ „ 2 

B. B. Hunt Olewer House So., Windsor „ 2 

F. N. Weaver .. Grammar Sc., Wolverhampton „ 2 
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Agriciilturdl Education. 


List III .—Prizes given to Oandidates who, n 
Bxamimtions, are distinguished in any of the 
B. A, 8. B. Prize List. 

School. 


Name. 

*C. J. Langley 
T. Bovey .. 
*H. T. Bovey .. 

*0. J. Lan^ey 

T. W. L. Hay .. 

W. P. Eeynolds 
*W. Waterhouse 
*W.H.01iippiiidall 


Abington House School .. 
Clevedon College .. 

35 33 

Abington House School .. 

Brewood Grammar So, .. 

Clewer House School 
Gr. Sc.j Lancaster .. 


the Preliminary 
subjects mentioned in the 

Pure Mathcs. £5 — 
„ - £2 
Mixed Matlis. 5 — 

33 ““ 

j Chemistry I 
\ & Zoology j 
Botany — 
Geology 5 


2 

2 


JUNIOES. 


*W. S. Waymouth Montvidere Ho., Torquay 
*J. E. Betts .. Mr, Durham’s, Northampton 
Eing .. Abington House School.. 
*E. King .. .. 33 33 

*W. S. Waymouth Montvidere Ho., Torquay 

E. Betts .. Mr. Durham’s . . 

B. Cambridge .. Liverpool Institute... .. 

Oapron .. EuUand’s Sc., Taunton .. 

E. Hicks .. .. Clewer House School 

*H. Gooch .. Mr. Durham’s 

*E. B. Hunt Clewer House School .. 


Pure Mathcs. £5 


53 

Mixed Maths. 6 

99 

Chemistry 5 

38 

Zoology 5 

35 

Botany 5 

55 


£2 

2 

2 

2 

2 

2 


JUNIOB SCHOLABSHIPS 


0/ 20Z. each, given ujpon condition that the scholars sjpend a year at a 
school to he apjproved hy the Education Committee. 

0. A. Day .. Clevedon College. 

Charles Higham „ „ 

E. B. Hunt .. Clewer House School, Windsor. 

E. King .. .. Abington House School, Northampton. 

J. E. Vidler .. Clewer House School, Windsor. 

In all these lists where prizes of the same value are given to more 
than one candidate for the same subject, the candidates’ names arc 
arranged in alphabetical order; and where the value of the prize does 
not exceed 2Z. the prize is to be given in books. 

^ Those candidates to whose names an asterisk is prefixed appear 
in the special Cambridge list of distinguished candidates. 

It will be seen that there are 5 Junior Scholarships given away. 
The 6th was added by a special resolution of the Council, held on tho 
6th inst., the 6th competitor having done very well, and there being 
a very slight difference in the number of marks obtained by him and 
the competitor who stood 4th in order of merit. 



antr 


AWAEDS rOE 1866. 


Class V. 

The oompeting Essays were not mnsidered worthy of a Prize. 
Class YIH. 

The Prize of 102. was awarded to Mr. Gkoboe Maw, of Bestliall 
Hall, Broseley, Staffordshire. 
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aJtttfi ©JJmuttJiig 1867: 

■ IN THE WEEK OOMMENOINGI- MONDAY, JULY 15. 


SOHEDtriil OF PEIZES. 


I.— liiVE-STOOK Phizes oeeeeed by the Society. 


(All Aoiis quoulatiid to Jiilt Ibt, 1867). 


Beference 
lumber Sn 
CMfic&tes, 

CATTLE, 

Short-Hoeot). 

Bnll, above three and xtot exceeding six years old 
Bull, above two and not exceeding three years old 
Yearling Bull, above one and not exceeding two 
years old •• . .. ,, ,» 

First 

Prize. 

Second 

Prize. 

Third 

Prize. 

daqs.) 

1 

2 

3 

£- 

25 

25 

25 

£. 

15 

16 

.15 

5 

10 

10 

10 

5 

£. 

5 

5 

5 

4 

Bull-Oalf, above six and not exceeding twelve 
months old.... 

10 

20 

15 

15 

10 

i 


5 

Cow, above three years old ,, .. 

*5 

6 

Heifer, in-milk or in-calf, not exceeding three 
years old *. .. . 

5 

7 

Yciriing Heifer, above one and not exceeding two 
years old .* ... 

5 

,8 

Heifer-Calf, above six and under twelve months old 

Fo Third Prize vM le given wdess at least Six 
anmdls le exhibited, except on the Spedod Te-> 
cmmendcdion of the Judges, 



Hgbxfobd. i 

' 



9 

10 

11 

Bull, above three and not exceeding six years old 
Bull, above two and not exceeding three years old 
Yearling Bull, above one and not exceeding two 
years old. 

25 

25 

25 

10 

20 

15 

15 

10 

16 

15 

16 

R 

5 

5 

K 

12 

BuU-Oalf, above six and not exceeding twelve 
months old. 

u 

13 

Cow, above three years old. 

il 

10 

1ft 

»» 

5 

K 

14 

Heifer, in-milk or in-calf, not exceeding three 
years old . -r 

15 

Yearling Heifer, above one and not exceeding”*two 
years old '.. .^ 

1ft 

0 

It 

16 

Heifer-Calf, above six and under twelve monihs old 

No TMrd Prize vnU le given mless at least Six 
aaiimals le exhibUed^ exc^t m ihe SpsokH re^i 
cmmMion of the Judges, 

JLU 

5 

»# 














Prizes for Live Stock 






Bcference 
Ii[um1)dr in 
,ClQrtlfloat«B. 


Claes. 

. 17 
18 

19 

20 

21 

22 


23 

24 


OATThTSi-^HSontmueL 

Devok* 

Bull, above three and not exceeding six years old 
Bull, above two and not exceeding three years old 
Yearling Bull, above one and not exceetog two 

years old . 

Bull-Calf, above six and not exceedig twelve 

months old.* .. 

Cow, above three years old. 

Heifer, in-milk or in-calf not exceeding three 

years old .'. 

Yearling Heifer, above one and not exceeding two 

years old . 

Heifer-Calf, above six and under twelve mentis old 

No Third Prize will he given to Classes 17 to 24 
unless at least Six animals he exhibited^ excqtt 
on the recommendation of the Judges^ 


25 

26 

27 

28 


Sussex. 

BuU, above one and not exceeding six years old .. 
Cow, above three years old .. *, 

Heifer, in-milk or in-calf, not exceeding three 
years old «, ,«« «, ^ 

Yearling Heifer .. .. 


30 

L31 


ISfoEFOLK OB Supfouk: Polled^ 

Bull, above one and not exceeding six years old 

Cow, above three years old .. . 

Heifer, in-milk or in-calf, not exceeding three 

years old .. „ •» 

Yearling Heifer ... 

No animal wUh hms or << sUgs^ is guod^ed to 
compete m Classes 29 to 32. 


33 

34 

35 

36 


OHAmEii IsiiAjsms. 

Bull, above one and iu>t exceeding six years old 

Cow, above three years old .. ... 

Heifer, in-milk or in-c^, not exceeding three 
years old .. «« 

Yearling Hdfer .. 

No Second Prize uM he gwen to Classes 25 to 36 
unless at least Six anmods he exMited^ exee]^ 
on the ^(M rmmmendation qf ih Mges* 


First 

r5w5. 

Second 

Prize. 

TUid 

£. 

£. 

£. 

25 

16 

6 

25 

16 

6 

26 

15 

5 

10 

5 


20 

10 

5 

16 

10 

5 

15 

10 

5 

10 

6 


16 

10 

** 

15 

10 

.. 

16 

10 


15 

10 


16 

i 10 


16 

10 

«• 

15 . 

10 

«» 

15 

10 

*# 

16 

10 


15 

10 


15 

10 

••a 

15 

10 

1 A 



b% 
















Prizes for Live Stock 
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Reference 
j!i)tun1)eT in 
Certificates. 

CATTLE— eonMrmd. 

First 

Prize. 

Second 

Prizo. 

Third 

Prize, 


Other Established Breeds. 

£. 

£. 

1 

£*. 


2Jot indvMng tJie Sliort-Jiom, Bereford, Devon, 
Sussex, Noifolh or Suffolk Foiled, or GJuinnd 
Island Breeds, . 




37 

•38 

39 

Bull, al) 0 ve one and not exceeding six'years old.. 

Oow, al)ove three years old.■ 

Heifer, in-milk or in-calf, not‘exceeding three 
years 0^*1 .. .« .. *. 

10 

10 

10 

5 

5 

5 

- 

40 

Y'^arh'^g .•• 

10 

5 


No Second Brize imll he given to Glasses 37 to 40 
unless at least Six animals he exhibited, except 
on the Special recommendation of the Judges, 




HOSSES. 




41 

Eor the Thobottgh-Bbed Stdd-Eorsb, having 
served Mares during the season 1867, which, in 
the opinion of the Judges, Is best calculated to 
improve and perpetuate the breed of the sound 
and stout Thorough-Bred Horse for General 
Stud Purposes •. .. . 

100 

50 

25 


Hhxters. 

42 

43 

Stallion, vvith not less than four Thorough-Bred 
crosses, suitable for getting Hunters, whose re¬ 
gular charge for* serving half-bred Mares during 
the season 1367 has not exceeded Five Guineas 
Mare, in-foal, or with foal at foot, suitable for 
breeding Hunters . .. 

60 

20 

25 

10 

10 

5 


Hackney. 


44 

45 

Stallion, not less than 14 hands 3 inches, nor 
exceeding 16 hands 2 inches, suitable forgetting 

Hackneys :. 

Mare, not less than 14 hands 2 inches, nor ex¬ 
ceeding 15 hands^ 1 inch, in-foal, or with foal at 
foot, suitable for breeding Hackneys^ .. 

30 

20 

15 

10 

• 10 

5 


No Third Brize wW, be given to Classes 41 to 45 
unless at least Ten animals he exhibited, exc^t 
on the Special recommendation of the Judges, 












Prim for Live Stock 


Befeninco 
Number In 
Certificates. 


Class. 

46 

47 

48 

49 


60 

61 

52 

63 

54 


65 

66 

57 

58 

59 


GO 

61 

62 


sxi 


HOESES— 

PONItS. 

Stallion, above 13 hands 2 inches and tinder 

14 hands 3 inches .. '.. 

Mare, above 13 hands 2 inches and under 14 hands 

2 inches . .. 

Stallion, tinder. 13 hands 2 inches .* .. 

Mare, under 13 hands 2 Inches . 


AaBICULTUBAIi HOBSES. 


Suffolk. 

Stallion, foaled before the 1st of January, 1865 .» 

Stallion, foaled in the year 1865 . 

Mare and foal. 

Mare, three years old . 

Filly, two years old . 


AgKICTJLTUBAL. ' ' ' 

Not to compete as Suffolk. 

Stallion, foaled before the 1st of January, 1865 .. 

Stallion, foaled in the year 1865 . 

Mare and Foal .* 

Mare, three years old .. 

Filly, two years old 

No Third Frm wid he given to Classes 46 to 59 
mless at least T&i animal he exhibited, cccccpi 
on the Special recommetidation of tU Judges, 


SHEEP. 


Shearling Ram .• .. .. .. 

Ram of any otber age. 

Pen of Five Shearling Ewes, of the same flock *. 

No Third Frm will he given in the Fam Classes 
mless at least Six animals he exhibited, nor in 
the Ewe Classes mless Six Fens he exhibited, 
exc&gt on the 8;pecial recommendation of the 
Judges. 


First 

Prize. 

Second 

Prize. 

Third. 

Prize. 

£. 

£. 

. £. 

20 

15 

5 

16 

10 

5 

16 

10 

, 5 

10 

5 


25 

15 

10 

20 

10 

6 

20 

10 

. 6 

15 

10 

5 

15 

10 

.6 

25 

15 

10 

20 

10 

‘5 

20 

10 

5 

15 

10 

6 

16 

10 

5 

20 

10 

5 

20 

10 

5 

16 

10 

5 

i 
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■Beferenoe 
Number in I 
Certificates. 


Class. 


SHEEP— cmtmrnd. 


OOTSWOLD, 


63 

64: 

65 


Shearling Earn .. 

Earn of any other age. 

Pen of Five Shearling Ewes, of the same flock .. 


Lincoln and othee LoNCh-WooLLED. 


Not qualified to ccmgete as Zeicesters or Ootswolds* 
<56 Shearling Earn .. .. 

67 Earn of any other age.. .. ,, 

68 < Pen of Five Shearling Ewes, of the same flock .. 

OXFOEDSHIEB DoWN. 


6^ Shearling Earn .. .. m 

70 Earn of smy other .• .. .. .. 

71 Pen of Five Shearing Ewes, of Ihe same flock «. 


72 

73 

74 


Southdown* 


Shearling Earn . 

Earn of any other ^e. 

Pen of Five Shearling Ewes, of the same flock .. 


75 

76 

77 


Earn of any other age.. .. 

Pen of Five Shearling Ewes, of the same flock 


Hampshikb and other Shoet-Woolled 


78 

79 

80 


Not qualified to compete as SoutMoms 
or Skrqp^ires, 

Shearling Earn . 

Ram of any other age. 

Pen of Five Shearling Ewes, of the same flock 

No Third Prize vntl he given in the Bam Classes 
unless at least Six animals he exhtbitedf nor in 
the Ewe domes unless Six Pern he exhibited^ 
except on the Special recommendation <f the 
Judges^ 


First 

iftlze. 

Second 

Prize. 

Third 

XMze. 

£. 

£* 

£. 

20 

10 

5 

20 

10 

5 

15 

10 

5 

20 

10 

5 

20 

10 

5 

15 

10 

5 

20 

10 

6 

20 

10 

5 

16 

10 

5 

20 

10 

5 

20 

10 

5 

15 

10 

5 

20 

10 

5 

20 

10 

5 

16 ! 

10 

5 

20 

10 

5 

20 

10 

5 

15 

10 

5 
















Prizes for Live Stock. 
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Reference 
Humber in 
CertlficateB. 

PIGS. 

First 

Prize. 

Second 

Prize. 

Glass. 

-- 

£. 

£. 

81 

Boar of a large white breed. 

10 

5 

82 

Boar of a small white breed. 

10 

5 

88 

Bdar of a small black breed .. . 

10 

5 

84 

Boar of the Berkshire breed. 

! 10 

5 

l85 

Boar of a breed not eli^ble for the preceding classes 

10 

5 

86 

Breeding Sow of a large white breed 

10 

5 

87 

Breeding Sow of a small white breed. 

10 

5 

' 88 

Breeding Sow of a small black breed^ •. 

10 

5 

89 

Breeding Sow of the Berk^ire breed. 

10 

6 

90 

Breeding Sow of a breed not eligible for the pre- 

91: 

ceding classes ■ .. .. .■ 

PeiL of three Breeding Sow-Pigs of a'large white 

‘ 10 



breed, of the same litter, above four and under 
eight months old *. +. . * . 

10 

6 

"92 

Pen of three Breeding Sow-Pigs of a small white 


* ’ 

breed, of the same litter, above four and under 
ei^t months old *. 

10 

5 

93 

Pen of three Breeding Sow-Pigs of a small black 




breed, of the same litter, above four and under 
eight months old . 

10 

5 

94 

Pen of three Breeding Sow-Pigs of the Berkshire ! 



breed, of the same litter, above four and under 
eight months old .. .. 

10 1 

6 

■ 95 

Pen of three Breeding Sow-Pigs of a breed not 




eligible for the preceding classes, of the isame 
litter, above four and; under eight monies old 

10 

1 

1 

5 
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Prizes for Live Stock. 

II.—PouLTBX Prizes offered by the Society. 
All Ages calculated to July 1st, 1867. 


Reference 
Rnmber in 
Certificates. 


Class. 

1 

2 


4 

5 

6 

7 

8 
9 

10 

ill 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


PAEM POULTET. 

Dorking (coloured), dock and Hen any age 
Dorking (coloured), Cock and Hen- 

Chickens .* 

Dorking (white), Cock and Hen any age.. 
Brahma Pootra (dark), Cock and Hen any 

age. 

Brahma Pootra (light), Cock and Hen any 

age. 

Cochin China (buR), Cock and Hen any age 
Cochin China (any otiiier colour), tfock and 

Hen any age .. .. *. 

Crfeveccenrs, (Jock and Hen any .. - 

LaFlkjhe, Cock and Hen any age' . 
Hondans, Cock and Hen any age .. 
Spanish, Cock and Hen any age 
G&Lme (blackbreasted and other reds), Cock 

and Hen any age .. 

Game (any other colour), Cock and Hen 

any age. 

Pencilled Hamburgh (golden), Cock and 

Hen any age •• . 

Pencilled Hamburgh (silver), Cock and 

Hen any age .. .. •. . 

Spangled Hmburgh (golden), Cock and 
Hen any age .. •* .. .. .. 

Spangled Hamburgh (silver), Cock and 

Hen any age. .. 

Sebright Bantams (golden and silver), Cock 

and Hen any age. 

Bantams (game), Cock and Hen any ago .. 
Bantams (any other breed), Cock and Hen 

any age. 

Turkeys, Cock and Hen any age .. 
Geese, Gander and Goose any age .. .. 

Ducks (Aylesbury), Dr^e and Duck any 

age. 

Ducks (Rouen), Drake and Duck any age 
Ducks (any other breed), Drake and Duck 
any age .. . 


First 

Prize. 

Second 

Prize. 

Third 

i’rize. 

Fourth 

Prize. 

£' 

£. 

£. 

£. 

5 

3 

2 

• » 

5 

3 

2 

• 

5 

3 

•• 


6 

4 

2 


5 

4 

2 

• • 

5 

4 

2 


4 

a 

2 

• ■ 

5 

3 

• « 

• t 

4 

3 

• > 


4 

2 

•• 


5 

4 

2 

• « 

5 

3 

2 


5 

3 

2 

■ » 

4 

2 

1 

• • 

4 

2 

1 

ft « 

4 

2 

1 


4 

2 

1 


3 

2 



3 

2 

- 

•• 

4 

3 

1 


5 

4 

2 


5 

3 

2 

1 

4 

2 

1 


4 

2 

1 

.. 

2 

1 

- 

- 

















Prizes for Implements and Machvmry, 
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IIL—Implement and Maohinert Prizes offered by the 


Society. 

I. Steam Engines—Fixed. ■£• 

For the Class of Fixed Steam-Engines .30 


IT. Steam Engines—Portable. 

For the Class of Portable Steam Engines, with two cylinders, above 

lO-hors 0 power . .. ^. 

For the Class of Portable Steam Engines, with one cylinder, not exceed¬ 
ing 10-horse power .* .. 


40 

40 


III. Threshing Machines. 


For tho Class of Portable Threshing Machines to be worked by horse¬ 
power, not exceeding that of four horses . ..20 

For the Class, of Portable Threshing Machines not exceeding 8-horse 
power, to be worked by steam» including any variety that does not 
profess to do more than prepare the com for the finishing dressing 
machine.. •• ..40 


IV. Finishing Machines. 

For the Class of Portable Combined Steam Threshing and Finisbing 
Ii^bines .- .. 


V. Hand Dressing Machines. 


For tlio Class of Corn Dressing Machines.. .. .. 20 

Ditto Screens .. .. . .. 10 

VI. Barley Hdmmetxers. 

For the best Barley Hummeller .. *. .. .. -. .. .* 5 


VII. Chaff Octteks. 

For the Class of Chaff Cutters to be worked by steam or horse-power .. 20 
Ditto ditto ditto hand power ,, .. .. 10 


Vm. Mills. 

Fox tho Class of Grinding Mills with stone grinders, for grinding agricul¬ 
tural produce into wea?, by steam or horse-power .. ^ .. 15 

For the Class of Grinding Mills with metal grinders, for grinding agncul- 
tural produce for feeding purposes, by steam or horse-power •• •• 20 

For the Class of Grinding Mills with melil grinders, for grinding agricul¬ 
tural produce for feeding purposes, by hand-power.10 
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Prizes fm' Implements and Machinery, 


IX. Crttshbbs. 

For the Class of Linseed and Coni Crushers 'by steam or horse-power .. 16 

Ditto ditto ditto hand-power. 10 

X OlLOAKE BRBAKEES. 

For the Class of Oilcake Breakers for large and small cake, to bo worked 
by steam or horse-power .. ..15 

For the Class of Oilcake Breakers for large and small cake by liand-power 10 

XL 'Bom Mills. 

For the Class of Bone Mills to bo worked by steam or other power.. .. 20 

XII. Ttm^ip Otftms. 

For the Class of Turnip and Boot Cutters .. .. .. 15 

Ditto Boot Fulpers . .. «« 15 

Xni. Field Gates. , 

For the Class of Field Gates, 10 feet long, with suitable hangings and 
fastenings, not to exceed xl. 5s. in value.^10 

XIV. Miscellaneous. 

Awards to Agricultural articles, and essential improvements therein, 
including Steam Engines not qualified to compete for the above prizes 

(10 silver medals) 







Special Prizes. 


xxvii 


IV.— Spboiai. Pbizbs, amountiitgi- to £ 570 , ommsD bt the 

SuPEOIiK AGRIOUIiTtTBAI, SOOESTT AND LoOAL OoMMITTEB OP 

Best St. Edmunds. 


Beference 
Kumber in 
Ger^cates, 


ClassL 


97 

98 

99 
100 
101 
102 


103 

104 

105 


106 

107. 


108 

109 


no 

111 


112 

113 


BOSSES. 

, Suffolk Oabt. 
Three year old entire Colt .. .. 

Fair of Mares.. «. 

Mare, not having had a foal in 1867 

Pair of Geldings . 

One year old entire Colt.. 

One year old Filly. 

Foal. 


Huntbes. 

Weight-carrying Mare or Gelding, five years old 

and upwards. .. 

Weight-carrying Mare ot Gelding, four years old 
Weight-carrying Mare or Gelding, three years old 

Boaustebs. 

Mare or Gelding, five years old and upwards, not 
less than 14, and not exceeding 15 hands 
Mare or Gelding, three or four years old, not less 
than 14, and not exceeding 15 hands .. .. 

Oabbiaoe Hobses. 

Mare or Gelding, three or four years old, not less 

than 16 hands .. 

Mare or Gelding, two years old m 


PONIES. 

Mare or Gelding, not less than 13, and not exceed¬ 
ing 14 hands .. .t .. .. 

Mare or Gelding, not exceeding IS hands «. .. 


CATTLE. 

Suffolk ob Norfoo: Polled. 

Pair of Cows in-milk or in-(»lf, not less than 
three years old .. .. .. .. .. .. .. 

Bull, Cow, and their offspring, the latter not to 
exceed nine months old on the 1st July, 1867, 
and the Bull and Cow to have been in the pos¬ 
session of the Exhibitor from January 1st, 1867 


First 

Biize. 

Second 

Brize. 

Third 

Prize. 

£. 

£. 

£. 

20 

10 


20 

10 

*• 

15 

10 


16 

10 


15 

10 


10 

5 


10 

5 


30 

20 

10 

15 

10 

« 

16 

10 

a* 

20 

10 

*« 

15 

10 

•• 

10 

5 


10 

5 

I 


10 

5 


10 

1 5 

«* 

15 

10 

•» 

15 

10 
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Special Prizes. 


. Reference 


I'lrst 

Second 

Number In 
Certificates. 

PIGS. 

Pi'lste, 

IMae. 

, Class. 

Small Breed (F7iite). 

£. \ 

£. 

114 

Boar and Sow, to liave been in the possession of 
the Exhibitor from January 1st, 1867, and 
their offspring, which arc not to exceed twelve 
weeks old on July 1st, 1867 . 

10 

5 

115 

Small Breed (JBlaoli), 

Boar and Bow, to have been in .the possession of 
tho Exhibitor from January 1st, 1867, and 
their offspring, which arc not to exceed twelve 
weeks old on July 1st, 1867 •. 

10 

5 

116 

SHEEP. . . , 

Blackfaoed Suffolk. 

Shearling Bam.. .. .' .. .. 

10 

5 

117 

Kamofanyage .. .. '. 

10 

5 

118 

Pen of Five Shearlmg Ewes .. .. 

10 

5 

119 

BITTTEB. 

6 lbs. of Fresb Butter, in 1 lb. lumps. 

6 

2 

120 

sttffole; cheese. 

■ ■ ■ ■ - a 

Six New Milk Cheeses. 

t 5 

i 2 

121 

For the best Desi^ for a pair of Lahoxirer’s 
Cottoges, containing three bedrooms, accom¬ 
panied by a^ full specification, and detail of 
quantities, with estimate of cost at Scheduled 
prices'*.^.' 

I 

25 

15 












Conditicns relating to Live Stock 
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CONDITIONS EELATING TO LIVE STOCK. 


1. No bull above two years old will be eligible for a prize tinless certified to 
have served not less than three different cows (or heifers) within the three 
months preceding the 1st of June in the year of the Show. 

2. All bulls above one year old shall have rings or ‘‘bulUdogs” in their 
noses, and be provided with leading sticks. 

3. No cow will be eligible for a prize unless certified to’have had a live calf, 
either between the date of entry and that of the Show, or within the twelve 
months preceding the date of the Show. 

4. No heifer, except yearlings, entered as in-calf, will be eligible for a prize 
unless she is certified to have been bulled before the 31st of l&rch in the year 
of the Show, nor will her owner afterwards receive the prize until he shall have 
furnished the Secretary with a further certificate that i^e produced a live calf 
before the 31st of January in the subsequent year. 

6. All foals must be the offspring of the mare along with which they are 
exhibited for the prize. 

6. No horse shall be exhibited without a certificate from a Member of the 
Eoyal College of Veterinary Surg^ns, as to the state of the animal with refer¬ 
ence to hereditary diseases, particularly Ibose of the respiratory and visual 
organs; which certificate shall accompany the Certificate of Entry; but the 
above shall not supersede the usual examination by the Society’s Veterinary 
Inspector of all horses selected by the Judges fbr prizes, or reserve, or com¬ 
mendations. 

7. A form of certificate will be sent to every Exhibitor of horses, to he 
filled up by a Member of the Eoyal College of Veterinary Surgeons, certifying 
to the soundness of every horse exhibited, without which such horse sM not 
be admitted into the Yard. 

8. The ponies in Classes 47,49,110, and 111, and the hunters and hacks hi 
Classes 103,104,106,106, and 107 must all be ridden during the Show, and 
must therefore be provided with saddles and bridles. 

9. A charge of 11. for the accommodation of a horse-box wiU be made for 
each entry of horses in Classes 41,42, 43, 44,45, 46, 47, 48, 49, 60, 61, 62, 
55, 66, 57, 96,100,102,103,104,105,106,107,108,109,110, and 111, 

10. A charge of 10s. will be made for the accommodarion of a stall for each 
entry in Classes 63, 54, 68, 59, 98,101, and 102; and of 1?. for each entry 
in Classes 97 and 99. 

11. All rams, except shearlings, must have been used in the present season. 
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Conditions relating to Live Stock 

12. Tihe ewes in eaoli pen must bo of the same flock. 

13. Sheep exhibited for any of the prizes must have been really and fairly 
sham hare after the 1st of April in the year of the Exhibition; and the 
^te of such shearing must form part of the Certificate of Entry, Two 
Inspectors will be appointed by the Council to examine the sheep on their 
admission to the Show-Yard, with instructions to report to the Stewards any 
oases in which the sheep have not been really mdfairly shorn hare* No sheep 
shall be trimmed while in the Show-Yard. 

14. The three sow-pigs in each pen must be of the same litter, 

15. The breeding sows in Classes 86, 87, 88, 89, and 90, shall be certified 
to have had a litter of live pigs within the six months preceding the Show, or 
to be in-pig at the time of entry, so as to produce a Utter before the 1st of 
September following. In the case of in-pig sows, the prize will be withheld 
until the Exhibitor shall have furnished the Secretary with a certificate of 
farrowing, as above. 

16. No sow, if above eighteen months old, that has not produced a litter of 
live pigs, shaU be eligible to compete in any of the classes. 

17. The Ju<^es of pigs will be instructed, with the sanction of the Stewards, 
to withhold prizes from any animals which shaU appear to them to have been 
entered in a wrong class. 

18. All pigs exhibited at the country meetings of the Society shall be imb^ 
jeoted to an examination of their mouths by the Teterinary Inspector of the 
Society; and should the state of dentition in any pig indicate that the age of 
the animal has not been correctly returned in the Certificate of Entry, the 
Stewards shall have power to disqualify such pig, and shall report the circum¬ 
stance to the Council at its ensuing monthly meeting. No pig shall be oiled 
or coloured while iu the Show-Yard, 

19. If a Utter of pigs be sent with a breeding sow, the young pigs must be 
the produce of the sow, and must not exceed two months old. 

20 All disquaUfications will be pubUshed in the awards of the Judges. 



EULES OF ABJUDICATION. 


1- As the object of the Society in giving prizes for neat cattle, ^eep, and 
pigs, is to promote improvement in hreeding stock, the Judges in making their 
awards will be instructed not to take into their consideration the present value 
to Ibe butcher of animals exhibited, but to decide according to their relative 
merits for the purpose of breeding, 

2. If, in the opinion of the Judges, there should be equality of merit, they 
will be instructed to make a special report to the Council, wno will decide on 
the award, 

3. The Judges will be instructed to withhold any prize if they are of opinion 
that there is not sufficient merit in any of the stock exhibited for such prize 
to justify an award; should, however, the question of disqualifying a wtole 
class arise, the Judges shall consult with the Stewards of the yard, and their 
joint decision shall be hna!* 

' 4, The Judges will be instructed to give in a reserved ntmher in each class 
of live stock; viz*, which animal would, in their opinion, possess sufficient 
merit for the prize in case the animal to wHcih the prize is awarded should 
subsequently become disqualified, 

5, In the classes for stallions, mares, and fillies, the Judges in awarding the 
prizes will he instructed, in addition to^^symmetry,. to take activity and 
strength into their consideration, 

6, The Judges will be instructed to ddiver to the Director their award, 
signed, and stating the numbers to which the prizes are adjudged, before 
leave the yard, noting any disqualifications. They are to transmit under 
cover to the Secretary, before the 1st of August, 1867, their reports on the 
several classes in whi<^ they have adjudicated, in order that each report may 
be included in the General Beport of the Exhibition of lave Stooik at Boxy St, 
Edmunds, to be published in the Journal of the Sodeiy, 
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Regulations for the Poultry Departments 


EEGULATIONS FOR THE POULTRY DEPARTMENT. 


1. Members of the Society to pay 2s. 6c?., and non-members 6.9. on each pen, 

2. A pen shall consist of one Cock and one Hen, one Gander and one Goose, 
or one Drake and one Duck. 

3. Carriage must in all cases be paid by the Exhibitor, 

4. All pens will be disqualified if the plumage of the birds shall have been 
trimmed, removed, or otherwise tampered with, 

5. Proper persons will be appointed by the Society to attend to and feed the 
birds sent without a servant in charge. 

6. After the Show, the Society's men only will be allowed to remove the 
birds from the pens, and place them in ihie baskets. 

7. When the owners may deare to have their poultry returned to them by 
railway, they must state so in their Certificate, and duly address the back ,of 
the direction-card, so that it may only require to be turned over, in which 
cases the signatures of the railway servants, acknowledging their receipt, will 
be sufficient. 


8. In the case of poultry sold and sent by railway, the Society will not 
undertake to do more than deliver to the railway vans, and to take the receipt 
of the Company’s servants for the same. 

9. In no case will the Society be responsible for the safety of either the 
birds or the packages. 

10. A charge of ten per cent will be made on all sales effected through the 
Society. 

11. The Society will not he 'responsible for any accident that may occur 
through any bird exhibited at the Show, and it shall be a condition of entiy 
that each Exhibitor shall hold the Society harmless, and indemnify it o^inst 
any legal proceedings arising from any such accident. 

12. The Society will not in any case, or undei’ any circumstances, hold itself 
responsible for any loss, damage, or mis-delivery of poultry, or other article 
exhibited at the Society’s Show. 

The Judges will be instructed to take especial notice of the ages and merits 
of chickens when competing with adult birds. 
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CONDITIONS RELATING TO MACHINERY, 


STEAM-EsraiNES. 

All engines must be fitted with a steam-indicator, in addition to tbe ordinary 
spring-balance. The actual power used during the respective trials mil be 
correctly ascertained, 

Mxed Steam-Engines. 

1. The fixed steam-engine must not be more than 10-horse nominal power, 
and the diameter of the cylinder must not exceed llj (that is, eleven and 
a-half) inches. 

2. The Exhibitor will not be required to bring a boiler, as steam will be 
furnished by boilers supplied by the Society; but he will be required to Jix 
the engine, also to find the material for doing so, at his own expense, and in 
such a position in the Trial-Yard as may be pointed out to him by tbe 
Director. 

3. The engine exhibited must be supplied with a governor, and have a 
starting-cook to regulate the supply of steam, and be fitted with a thread equal 
to the 2-inch gas-pipe, 

4. In adjudicating on the merits of the fixed engines, reference will be had 
to the price, simplicity of constmotioh, probable durability of whole and' 
in detail, and the means provided for easy access to the working parts, and to 
economy of fuel. 


Portdbh Steam-Engines. 

6. The engine with two cylinders will be worked with steam at 80 lbs, to 
the square inch, and the cylinders must not exceed Si inches, or be less than 

7 inches in diameter. The engine with.one cylinder will be worked at 30 lbs. 
to the square inch, and its cylinder must not exceed 10 inches, nor be less than 

8 inches in diameter. 

6, The engine with two cylinders will he calculated at 9 circular inches for 
each horse-power, and loaded accordingly in the first experiment, A second 
experiment will he made with each engine, when the load will be increased 
30 per cent. The engine with one cylinder will be calculated at 10 circular 
inches for each horse-power for the load in the first experiment, and 30 per 
cent, will be added to the load in the second experiment, 

7, The tubes in the boiler must not be less tha>n 2i (that is, two and a-halQ 
inches in diameter (inside measure), nor less than Ho. 12 on the metal-guage 
in thickness, nor placed a less distance apart than 1 inch from each other. 
The tuhe-plates must be made of iron equal in quality to "Lowmoor” or 
“Bowling” iron, and the trade-marh of the iron company must be legible on 
each plate. 

8, The engine must be prodded with a* good water-guage, and with a short 
piece of pipe fitted with a cock, having a thread to fit the half-inch gas-pipe, 
for the purpose of fitting a pressure-guage, 
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C<mditions relating to Maoliimry. 

9. If tlie engine be worked on the expansive jjrinciple, it is desirable that 
the'means used" for cutting off the steam be of a simple cbaracter. No force- 
pump must be fitted with more than two valves, and these must be easy of 
access. If a heater for water be used, it must bo so constructed that the 
engine will work with or without it. 

10. The Society will be empowered to select any of the engines exhibited, 
for the purpose of driving other machinery under trial, and will pay the 
Exhibitor 1?. a day for the use of the engine and a competent attendant, during 
the time the services of such engine may be required. 

11. In adjudicating on the merits of the engine, reference will be had to the 
simplicity of construction and the probable durability of the engine considered 
as a whole and in detail, the ^rtability of the engine, the strength required 
for safety, the economy of working, and the price. 

12. The Judges will be instructed to have the boilers filled properly with 
water, and a forcing pump applied, by which the boilers are to be tested up to 
fully twice the working pressure; a portion of the water will be then drawn 
off, and the steam got up to the working pressure. The engine will be set to 
work for a short time, and then cooled down. 

13. The Exhibitor will then be required to take the engine to pieces in the 
presence of the Judges, and withdraw the piston, slide, expansion-valve, and 
pump-valves for examination. When the whole is put together, the engine 
will undergo the trial of working in the ordinary manner, and in accortmee 
with the practice of former meetings, with the assigned pressure. 


Chaff CtriTBEs anp Mills. 

Chaff cutters will be required to cut chaff three-eighths of one inch in length 
in the trial. The Exhibitor must provide means for cutting various lengths, 
to show the usefulness of his production. The Judges will be instructed to 
pay attention to the length of chaff cut; and if the deviation from the given 
length of three-eighths of an inch is, in their judgment, too much departed 
from, they may refrain from taking any notice of the machine in question; 
and in estimating the weight of chaff out, allowance must be made and taken 
according to length of chaff cut. 

Crinding mills will be fairly set to work, and their production compared 
with a sample which the Judges shall cause to be produced by one mill, and 
which pro .uce shall. In their estimation, be adapted for the faimer’s purposes 
of feeding. The mill under trial shall be **set’^ until it produces like meal; 
and the time^ power, and quantity of work be noted. 

Metal mills for grinding will not be expected to produce "softened** meal, 
although any mill in combination, with roUers or otherwise, which will do so, 
will receive considexation from the Jixdges. 


Spesid aot Peesshbe. 

All implements turned by a winch or hand-crank shall not be worked at 
any trial beyond the following speed; namely, 42 revolutions per minute for 
12-inch crank, 37 revolutions for 14-inch crank, 32 revolutions for 16-inch 
crank j and in addition to the winch-handle, which must he supplied with the 
machine for the purpose of trial, a pulley not less Uaan 4 inches wide, of the 
some radius as the winch, must be fitted to each machine* The machine in 
its tri^ will be driven by the pulley of the testing machine, which pulley is 
31 inches diameter, and will mike 32i revolutions per minute. 
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Cmditiom relating to Machinery^ 

Chaff cutting and other small machines, worked usually by horses and by 
steam power, will be worked when under trial by a pulley not less than 6i 
(that is, five and a-half) inches wide, moving with a velocity of, or about, 
900 feet per minute. 

Exhibitors are requested to pay particular attention to the instructions given 
for the speed and working of their machines, as the Judges may refuse to try 
any machines not fitted in accordance with these instructions. 

The, working pressure of steam not to exceed 80 lbs, and 50 lbs. per square 
inch, in accordance with Condition 6. 

Special AEBANaEMEHTS. 

The Judges will be instructed to employ in the trial of the steam-engines, 
as a test of power, an apparatus known as a force-register, such apparatus 
consisting of a friction-break, to supply and regulate l£e friction required to 
balance the power of the engine under trial. 

2. At a distance of about 34 feet, or such other distance as the Society’s 
Engineer may determine, a platform will be laid down, upon which the 
boiler of the Society may move in a direction perfectly parallel with the 
friction-breaL 

3. Each fired engine must be placed in such a ^sition by the Exhibitor as 
to require a driving-strap of such a length as toe Society’s Engineer may 
determine. 

4. Each Exhibitor must provide bis own driving'^trap, which shall be of 
the required length. 

Bach fixed engine will have attached to it a steam-pipe, the end of whidi 
must be at a given distance from the centre line of the 1x>iler platform, and be 
provided with a union of such dimensions as the Engineer of the Society may 
determine, each being cut with the same screw; and it must be at a given 
height from the boiler platform. 

I 6. A short piece of fiexible pipe, capable of sustaining the temperature and 
and pressure of 50 lbs of steam to the inch, for the purpose of forming a 
simple and ready communication between the boiler and toe engines, will be 
provided by the Society, 

7. To insure all these points being fully adhered to, a lithograph plan and 
section, showing the exact position of shaft, diameter of pulley, and a friction- 
break, and also of toe boiler, with the end and height of the steam-pipe figured 
with the exact dimensions, will be supplied to Exmbitors on application to toe 
Secretary. 

8. As soon as toe Exhibitors shall have complied with the conditions required 
of them by the Society to entitle them to exhibit, the order of trial will be 
fixed bylmllot, taken by toe Stewards in the first week of July, and the 
oidinal number assigned for toe trial of each engine will be forwarded to each 
Exhibitor. The Exhibitors will then place their respective engines in toe order 
thus assigned, bt^nning at one end with the engine drawn by ballot No. 1. 
To enable this to be done effectually, each Exhibitor will be required to specify 
toe width or space which his engine will occupy for trial. 

9. All the engines intended to be tried must be fixed by a given time— 
namely, by 8 p.m. on Tuesday, the 9th of July, and strictly in the position 
and under the conditions required; if not, toe Judges will have the power of 
declining the trial, and of having the engines removed from the yard. 

/»9 



XXXVl 


Conditions relatincj to Maohinerj/, * 


10. A supply of water will be provided with a head of not less than 12 feel 
and fiinushed with three separate hose pipes of sufficient lon^^th*—two of these 

"■« ■>< 

<• ta »* rta «.d, I. 

12. Any engine mtored for competition which, from defect in construction 
un^e^ shall not be allowed to work on the Society’s nremiaea * 


♦ * 


Porms of Oei-tificate for entry, as well as Prize-Sheets for the Bnrv St 
Edmunds Meeting, containing the whole of the conitions md Si 

s«i«r7Nri"ar™ 


DATES OP ElITBT. 

the^vttSs^t.“°‘ ^ 1®”°"® hy whom 

Eoyal Agricultnral Socieiy of England, and all Prirp. 

“titiL!*'® Committee, "ar^p^S to'gSn 
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iMemto’ prfljOesesJ of Ci&ttnfral gfnalpssfsf. 


The Council have fixed the following rates of Charge for Analyses to 
be made by the Consulting Chemist for the hon&rjide use of Members 
of the Society; who (to avoid all unnecessary correspondence) are 
particularly requested, when applying to him, to mention the kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by members at the time of their application. 

No. 1.—^An opinion of the genuineness of Peruvian guano, bone- 

dust, or oil-cake (each sample) . 6s, 

„ 2.—An analysis of guano; showing the proporMon'of moisture, 
organic matter, sand, phosphate of Ihne, alkaline salts, 

and ammonia .10s. 

„ 3.—^An estimate of the value (relatively to the average of 
samples in the market) of sulphate and muriate of am¬ 
monia, and of the nitrates of potash and soda .. .. 10s, 

4.—^An analysis of superphosphate of lime for soluble phos¬ 
phates only ..' .. , 10s. “ 

„ 5.—An analysis of superphosphate of lime, showing the pro- 
, portions of moisture, organic matter, sand, soluble and 
insoluble phosplwtes, sulphate of lime, and ammonia .. £L 
„ 6.—^An analysis (sufficient for me determination of its agricid- 

tmal value) of any ordinaiy artificial manure .. " .. £h 
„ 7.—Limestonethe proportion qf lime, 7s. fid*; the propor¬ 
tion of magnesia, 10s,; the proportibn.of lime and mag¬ 
nesia «. .. .15s« 

„ 8.—Limestone or marls, including carbonate, phosphate, and 

sulphate of lime, and magnesia with sand and clay .. £h 
„ 9,—^Pariaal analysis of a soil, including determinations of day, 

sand, organic matter, and carbdoate of lime ., .. £1, 

„ 10.—Complete analysis of a soil.£3. 

„ 11.—An analysis of oil-cake, or other substance used for feeding 
piloses; showing the proportion of moisture, oi^ 
mineral matter, albuminous matter, and woody fibre; 
as well as of starch, gum, and sugar, in the aggregate £1. 

„12.—^Analyses of any vegetable product .. .. £1, 

„ 13.—Analyses of animd products, refuse substances used for 

manure, &c.from 10s. to 30s. 

„ lA—Determination of the hardness” of a sample of water 

before and after boding. . 10s. 

„ 16.—^Analysis of water of land drainage, and of water used for 

irrigation .. .. ..£2. 

„ 16.—Determination of nitric add in a sample of water .. .. £1. 

N.B.—2^ above Scale of Oharges is not w^icdMLe to the case of persons 
cimmerddUy engaged m the Mamfacture or Sale of any Substance sent fm' 
Analyst. 

The Address of the Consulting Chemist of the Society is, Dr. AuGCsrtrs 
VoBtCKEB, 11, Salisbury Square, London, E.C., to which he requests that all 
letters and parcels (postage and carriage paid) should be directed. 
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l, —Seexotts OB Extensive Diseases. 

No. 1. Any Member of the Society who may desire professional attendance 
and special advice in cases of serious or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it be considered necessary that Professor 
Simonds, the Society’s Veterinary Inspector, should visit the place where the 
disease prevails. 

No. 2. The remuneration of the Inspector will be 2?. 2s. each day as a 
professional fee, and 12 . Is. each day for personal expenses; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The fees will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

No. 3. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the resxilts of his observations and pro¬ 
ceedings, which Beport will be laid before the Council. 

No. 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, sulgect to the approval of the Com¬ 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of remuneration. 

n.— ^Obdinabt OB Otheb Oases oe Disease. 

Members may obtain the attendance of the Veterinary Inspector on any 
case of disease by paying the cost of his visit, which will be at the following 
rate, viz., 21, 2 $. per diem, and travelling expenses. 

m. — Consultations without visit. 

Personal consultation with Veterinary Inspector .. .. 5a. 

Consultation by letter .. .. .. .. 5s. 

Consultation necessitating the writing of three or more letters. 10a. 

Post-mortem examination, and report thereon.10a. 

A return of the number of applications during each half-year being required 
from the Veterinary Inspector. 

IV*—^Admission of Diseased Anihals to the Vetebxnabt Oolleoe ; 
Investioations, Deotubes, and Bepobts. 

No. 1. All Members of the Society have the privilege of sending cattle, 
sheep, and pigs to the Infirmary of the Boyal Veterinary College, on the same 
terms as if they were Members of the College 5 viz., by paying for the keep 
and treatment of cattle 10 a. Qd, per week each animal, and for sheep and 
pigs “ a small proportionate charge to he fixed by the Principal according to 
circumstances.” 

No. 2 . The College has also undertaken to investi^te such particular classes 
of disease, or special subjects connected with the application of the Veterinary 
art to cattle, sheep, and pigs, as may be directed by the Council. 

No. 3. In addition to the increased number of lectures now Mven by 
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the 
!Eteyal Veterinary College, he will also deliver such lectures before the Members 
^ the Society, at their house in Hanover Square, as the Council shall decide. 
4- The Boyal Veterinary College will from titne to time fumieb to 
TO Oouijcil a detailed Beport^of the cases of cattle, sheep, and pigs ^treated 
lufiintry; 
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3Pr<isJft<eiit* 

THE DUKE OF EIOHMOND, K.G- 

AcLAin), Sir Thomas Dtkb, Bart., KiUertcm Par/f, jKceter, Devonsihirfi, 

Bbrnbks, Lord, Keythorpe Sall^ Leicester* 

Bramston, Thomas William, SJtreens, Chelmsford^ JEeseos* 

Ohallonbr, Oolonel, PorfnaZZ Porfe, Staines, Middlesex* 

Ohbsham, Lord, Latimer, Ghesham, Bucks, 

Maklborouoh, Dnie of, Blenheim Barit, Oxford. 

PORTMAN, Lord, Bryanston, Blandford, Dorset. 

Powis, Earl of, Bowis CasUe, Welshpool, Montgomeryshire. 

Bittlakd, Duke of, K.G., BeLvoir Castle, Orantham, Leieesiershire, 

Speaker, The Et, Hoiu the, Ossington, Neimtk^mrTrma, Notts* 

Thompson, Harry Stbpheit, Kirhy MaM, York* 

Tredegar, Lord, Tredegar BdrJe, Newport, Mom^atMme, 

Oathcart, Earl, Tlwrtdmde^eet, ThirSsp Yorkshire. 

OmcRESTER, Earl Stanmer Bark, Le/wes, Btissex, 

Downbhire, Marquis of, Bast fdampstead Bark, BroNenM, Berkshdre, 
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STANDINfl COHMITTEES FOR 1887 -^l 


Hood, Maj.^-Gen. the Hon. A* Kinoscote, Colonel, M.’P* 

Chairman. Raudell, Charles. 

Barktett, Charles. Tokr, William. 

Bramstoh, T. W. 

Committee. 

The pREsiDEtNT. CHALLOirBR, Colonel. 

Chairman of Finance Coinmitfeee. Gibbs, B. T. Brandreth. 

Chesham, Lord. Tore, William. 

Bramston, T. W. 


Committee. 


Thompson, H. S., Chainnaix. 
CathcarT, Earl, Vice-Chairman. 
Speaker, The Hi Hon. the. 
Johnstone, Sir J. V, B., Bt., IMLPl 
Kerrison, Sir E. C., Bt. 

Acland, T. Dyke, M.P. 


Bent, J. B., M.P. 
Holland, Ed., M.P. 
HosKrNs, C. Wren. 

HiLWARD, HsORARDb 

Wallis, Owen. 
Wilson, JiCGA. 


C|feiixuttl Committee*^ 


IiAWsiS, X B«, Chaiiman. 
CaTHOART, EarU 
VsBNON»Iord. ' 

Johnstone, Sir J. V. B., Bt.,MP“* 
Kerrison, Sir B. 0., Bi 
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Bent, J. B., M.P. 


Holland, Ed., M.P^ 
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Wilson, Jacob, 
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Cattle plague Committee. 

The WHOLE Council. 
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MEMOEANDA* 

Addi&ess of Letters.— 'The Society's office being situated iu the postal distnct 
designated by the letter V/> uaembers, in their correspondence with ,tlie 
Secretary! are requested to subjom that letter to the usual address. 

General Meeting in London, in Decenaber, 1867. 

General Meeting in London, May 22nd, 1868, at Twelve o^clock. 

Meeting at Leicester, in Juty, 1868^ 

Monthly Council (for transaction of business), at 12 o’clock on the first Wed¬ 
nesday in every month, excepting January, September, and October: open 
only to Members of Council and Governors of the Society, 

Weeblly Council (for practical communications), at 12 o’clock on all Wednesdays 
in February, March, Aprib, May, June, July, aud November, excepting the 
first Wednesday in each of those months, and during adjournment: open to 
^aU Members of the Society, who are particularly invited by the Council to 
avail themselves of this privilege, 

AnjfocBNWENTS.—The Council adjourn over Passion and Easter weeks, when 
those weeluK do not include the first Wednesday of the month; from the first 
We^esday in August to the first Wednesday in November; and from the 
first Wednesday in December to the first Wedhei^ay in February, 

Diseases of Cattle, Sheep, and Pi^^—Members have the priiviJege of applying tc, 
the Veterinary Committee of the Society j and of sending^ auimais to the 
Royal Veterinary College, on the same terms as if they were subscriberii to 
the College,—(A statement of these privileges will be found in the present 
Appendix.) 

Chehical Analysis.— The privileges of Chemical Analysis enjoyed by Members 
of the Society will he found stated in the Appendix of the present volume,. 

Local GHBQUBS.T-Members are particularly requested not to forward Country 
Cheques for payment in London; but London Cheques, or Post-office 
Orders on Vere-street (payable to H. Hall Dare), in lieu of them. All 
Cheques are required to bear upon them a penny draft or receipt stamp, 
which must be cancelled in each case by the initials of the drawer. They 
may also conveniently transmit their Subscriptions to the Society, by re¬ 
questing their Country Bankers to pay (through their London Agents) the 
amount at the Societ;)’s Office (No. 12, Hanover Square, London), between 
the hours of ten and four, when official receipts, signed by the Secretary, 
will be given for such payments. 

New Members. —Every candidate for admission into the Society must be pro¬ 
posed by a Member; the proposer to specifiy in writing the full name, usual 
place of residence, and post-town, of the candidate, either at a Council meet¬ 
ing, or by letter addressed to the Secretary. 

Packets by Post,— Packets not exceeding two feet in length, width, or depth, 
consisting of written or printed matter (but not containing letters sealed or 
open), if sent without envelopes, or enclosed in envelopes open at each end, 
may be forwarded by the inland post, if stamped, at the following rates 
One Penny for every quarter of a pound or fraction of a quarter of a pound, j 


*** Members may obtain on application to the Secretary copies of an Abstract of the Charter 
and Bye-Laws, of a Statement of the General Dialects, &c, of the Society, of Chemical 
and Veterinary Privileges, and of other jirinted papem connected wifii sj^ial depart¬ 
ments of the Sodiety^s business. ^ 
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Bojal ^grfraltttral uf ci^fffanJj. 


GENERAL MEETING, 

Hahotbib Squabs, Mir 22, 1867, 


BEPORT OP THE COUNCIL. 

The Council Have to report that since last December the Society 
has lost by deaths and resignations 226 Governors and Members, 
while 5 Governors and 173 Members have during the same 
period been enrolled on its List, which is now constituted as 
follows 

77 life GoventKxrs, 

32 Annual Governors, 

X838 Lif<a Members, 

3903 Annual Members, and 
15 Honorary Members, 
making a total of 5465. 

The Council have elected the Right Hon. Lord Tredegar and 
the Right Hon. Lord Chesham to be Trustees in the room of ihe 
late Sir John Shelley, Bart., and the late Lord Feversham; 
the Right Hon. E^rl Cathoart, a Vice-President, in the room 
of the late Marquis of Exeter, K.G, $ His Grace the Duke of 
Devonshire, the Right Hon. Sir John Trollope, Bart, M.P., Mn 
William Hassell, of Bubney, Whitchurch, Salop, and Mr. Jkmes 
Webb, of Springhill, Fladbury, Pershore, Worcestershire, td be 
Members of Council in the room of Lord Tredegar and Lord 
Chesham elected Trustees^ and Sir Edward Kerrison, Bart, and 
Earl Cathca^ elected Vice-Presidents. 

The Bury St Edmund’s Meeting to be held in the week, 
commencing Monday the 15th of July, postponed from 1866 in 
consequence of the prevalence of the Cattle Plague, promises to 
be unusually large in the display of implements. The entries 
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of Horses, Sheep, Pigs, and Poultry, will remain open as usual 
till the 1st of June, but the Privy Council having decided not to 
allow any Exhibitions of Store Stock to take place during the 
ensuing summer, the Council have been compelled to withdraw 
that portion of the Prize Sheet relating to Cattle. The Society 
have therefore increased the amount offered in Prizes for Horses 
300?., which, with 507. added by the Local Committee, makes 
the total amount for Horse Prizes 16657, 

The Council have decided, subject to the usual conditions, to 
hold their Country Meeting next year at Leicester. 

Lectures have been delivered before the Members by Pro¬ 
fessor Simonds, on Diseases in Sheep; and by Professor Voelcker 
on the Relative Value of different kinds of Purchased Food, 
with especial reference to their Manurial Properties; and a dis¬ 
cussion has taken place on the Reclamation of Land from the 
Sea, and the Formation Of Tidal and other. Banks. 

The improvement of the education of the agricultural classes 
has been the subject of. much consideradoa by the Council,, and 
they have voted 3007. for the propaotion of that object duiJhg 
the ensuing year, subject to the following conditions:— 

The Candidates for the Society’s honours and prizes must be 
between the ages of 18 and 25 years, and must produce satis- 
factoiy certificates, and have received a good general education. 
They must also satisfy examiners appointed by the Council that 
they possess a competent knowledge of the Science and Practice 
of Agriculture, of Book-keeping, and of one or more of the 
following subjects: 

1st. Agricultural Chemistry. 

2nd. Mechanics in their application to Agriculture. 

3rd. Surveying; Veterinary Science, Geology, and Botany. 
The Council invite special attention to the number of the 
Journal lately issued. It will be in the recollection of the 
members of the Society that soon after the decision was made 
not to hold a Country Meeting last summer, the Council resolved 
to vote the requisite funds for a special inquiry into the results 
of Steam Cultivation in England and Wales. The Committee 
appointed tO' conduct this inquiry have lately reported that they 
have concluded their labours, and that, notwithstanding the very 
unfavourable character of the summer and autumn of 1866, they 
are satisfied that the work has been well and thoroughly done* 
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They state that the reports of the Committee of Inspection occupy 
330 pages of the Journal, and have been prepared at a cost of 
180?. Independently of this amount, which may properly be 
classed among the Journal expenses, the whole cost of the 
inquiry has been 6927. The wideness of the area over which 
this investigation has extended, and the magnitude of the 
interests involved, give to these reports an almost national 
character, and the numerous lessons to be derived from their 
careful perusal, both in the way of encouragement and of warn¬ 
ing, will be fully appreciated, not only by those engaged in 
Steam Cultivation, but by that much more numerous body who 
are anxiously endeavouring to satisfy themselves whether or no 
they may safely talce a part in this latest and most powerful 
development of the resources of British Agriculture. 

By Order of the Council, 


H. Hall Daeb, 
Secretary. 
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EOYAL AGRIOULTmAL 

Half-yeaelt Case AcootiNT 


To Balance in hand, 1st January, 1867:— 

Bankers.. . 

Secretary - -> •• •• •• - •* ” 

To Income, viz. !■— 

IWvidends on Stock.. .. 

Interest on Deposit Acconnt. 

£• a. d. 

Subscriptions:— i 

Governors* Life Compositions .. 130 0 0 

Governors* Annual . 349 O' 0 

Members* Life-Compositions 260 0 0 

Members* Annual .2,287 6 0 


Plymonth Stock Fine 


£. s. d. 
510 0 10 
18 34 7 


265 18 3 
16 10 0 


3,026 6 0 
10 0 


Td Bniy St. Edwnd*s Meeting 


£. a. 

528 15 5 


3,300 4 3 
8,511 7 0 



£7,349 6 8 


Balanoe-Shebt, 


ToCapital:- LIABILITIES. 

Surplus, 31st December, 1866 .. 

8,309 4 3 
2,952 5 0 

Surplus' of Income over Expenditure during the 
Half-year, viz 

Income .. . 

Expenditure. 

To Bury St. EdmuLd*s Meeting:— 

Balance of Receipts and Expenditure, the former! 
exceeding the latter by .. .j 




£* s* c?. 
22,007 16 It) 


856 19 3 
765 16 5 


£23,130 U a 


(Signed) 


WILLIAM TORE, Mnmm Oommittse, 
QUILTER, BALL, & Co., AccomkmU, 
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Ob, 


By Expenditure 
Establishment— ■ 

Official Salaries^ Wages, &o. 
House Expenses,^,Eent, Taxes, &;c. 

Journal 

Printing .. .. « , 

Delivery and Advertising .. 
Stiliching .* «« .. .. 

Prize Essay.. .. 

Other Contributions. 

Editors Salary ... 

Chemical:— 

Grant for Investigations .. .. 

Consulting Chemist’s Salazy 


£. 

r. 

d. 

344 

18 

0 

382 

9 

3 

638 

0 

0 

106 

5 

6 

92 

3 

5 ! 

10 

0 

0 

31 

14 

6 

250 

0 

0 

200 

0 

0 

150 

0 

0 


Veterinary 

Grant to Royal Veterinary College (half-year).. 

Postage and Carriage.. ». 

Advertisements •. .. •« . 

Education.. . 

Steam Cultivation.’. 

Subscriptions received in error by Bankers 
returned . 


£. a. 


7S7 7 


I,.128 3 


350 0 

lOO 0 
24 11 
26 3 
135 18 
455 0 

5 0 


By Country Meetings 
Bury St. Edmunds 


Expenditure *• 



d. 


5 


Q 

O 

2 

9 

9 

3i 

0 


£• $. d. 


5 0 
2,535 4 3 


By BalaMe io teid,. Juiaa 30,1837 
Bankers •« ;» 

Se^etary •• .« .. .. 


1,815 4 0 
46 13 5 


1,861 17 6 ! 
£Tim 3 8 


30th Juste, 1867. 


Assm 

By Cash in hand . *. 

By ISlew 3 per cent. Stock .18,0271.19a. 6d. cost 
By Books Furniture in ^ciety^s House - 
By Shov-tord Plant. .. 


£. a. d, 
1,861 17 5 
•17,268 14 1 
, 2,000 0 0 
2»000 0 0 


« Fotfia a 92iTr;£l6,69& 01. 9(1. 

The above Assets are exclusive of the 
amoamt recoverable in respect of arrears of 
Subscription to 30th June, 1867, vrhich at 
that date amounted to 980L 


.[£23,130 11 

Examined, audited^ and found correct, this 6th day of August, 1867. 
(Signed) WILLIAM COPELAND ASTBURYA Audiimmffie 

FRANCIS SHBRBORN, f pari, of iU Bocirii;. 
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REPORT OP THE EDUCATION COMMITTEE. 

Approved BY THE Oodhoil, Srd Juiit, 18C7, 

1 . That the first examination shall take place at the Sooiety^s house 
in Hanover Square, during the week commencing April 20,1868. 

2. That forms of entiy bo prepared, which are to bo duly filled up 
and returned to the Secretaiy, together with a certificate of gonord 
education, on or before the 29th <n February, 1868. 

3. That the examinations shall be conducted by means of written 
papers, and by a vim voce examination at which any member of the 
Society may be present. 

4. That every candidate be required to satisfy the Examiners in 
the Science (Chemistry) and Practice of Agriculture, and in Book¬ 
keeping ; and also in one of the two following subjects 5 Land Survey¬ 
ing, and Mech4nioff as applied to Agriculture. 

6 . That the successful candidates be placed in two classes, and bo 
arranged in order of merit. • .. .. 

6 . That candidates, in order to. te.placfeii in ihe <^es, musi 

satisfy the Examiners in both .the above-named subj<Kste-^iiiS ’'te 
veying and Mechanics applied to Agriculture. ’ 

7. That any Candidate may offer himself for examination in one or 
more, of the following subjects, viz.Botany, Geology, and Vete¬ 
rinary Science. Any knowledge which he may show of these subjects 
wOl be counted to his credit in the general classification, provided 
that he shall have fulfilled the foregoing conditiems, and provided that 
the knowledge of these subjects do not fall below the standard fiixed 
as a minimum in each of these optioned subjects', 

8 . Each successful candidate obtaining a first-class certificate shall 
thereby become a life-member of the Society. 

9. That the following Prizes bo awarded to successful candidates 
placed in the first class for aggregate merit;—^First Pxizo, 301; 
Second Prize, 20 t j Third Prize, 20 t; Third Prize, lOt 

10. That the following additional Prizes bo awarded to the candi¬ 
dates who shall show the highest merit in each subject rbspootiyoly 


Monoy or Boolos 

fl * 1 .. totliovaluoof 

Smenee and practice of Agriculture.iBlO 

Mechanics . .. 10 

Chemistry .. .. .. ]] 10 

Botany. " 10 

Geology '. 5 

Veterinary Science .. .. [[ 10 

Land Surveying „ . *, 6 

Book-keeping . " ]] 5 














Report of the Education Committee. 


li 


11. That certificates, to he termed first and second-class certificates, 
be granted to candidates placed in the first and second class; such 
certificates to specify the subjects in which the candidate shall have 
satisfied the Examiners. 


EDUCATION PEIZES. 

APBIL, 1868. 

FOEM OF APPLICATION FOE CANDIDATES. 
To be returned filled up on or before 29th February, 1868. 


RdvM of the Candidate atfud Imgtli 

Bate of his Birth .. . 

Branch of Busmessfodmed lyhUfdmUy.^ 
^ ^ himself 

Besidencs of Farenis or Guardians .. 


The Wanes of the Schools at which the Cm^- 
didate has leen educated^ staging Ae nvm-^ 
her of years s^ent at each; accompanied hy 
OeHificates of gme (d Mducation .* 


The Candidate has to state whether he wiU he' 
examined in Land Surveying, or in Me¬ 
chanics as applied to Agriculture; or in 
hath sulgects ‘. 


Be must lihmise state in which of the fol¬ 
lowing opUmd suhjeck he desires to he 
examine, 

Botany •. .. 

Geolo^ .. .. *. .. 

Veterinary Bcimce . 




Copies of the aboye Fonfis may be^obtained of 

' H*“HALL DABE 9 Seareiary. 
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SBOW AT BUBT ST, EDMUND’S, 

JULY, 1867. 


STEWARDS OP THE YARD. 


Stock. 

Chables Bandeild, 
Edwabd Bowlt, 
William Wells, 


ImpleuLeuts. 
Eabl Oathoabt, 
William Sanday, 
William Tobb. 


PoXlltTFi 

BiABTSBdPP. 


Pora^e. 

William N. Kisra 


^m>X9XY Birector of tke Skov. 
^ B* BbAISBKBTH GfiBBS. 


'STOCK JUDGES, 


t 

IfhoroxLgk-kreds and Htmterfiv 
P* Oldakbb, 

WiLliAM Smith. 

Eenby Thubnall. 

BackjieyB, Boadsters* Carriage Horses, 
and Ponies. 

Hekby Bbevob, 

Hon. G. E. Lascelles, 

0 . M. Hainby* 

Agricnltnral Horses. 

Hbnby Cbosse, 

John Wood, 

David Weight. 

Leicester Sheep, 

John Buckley, 

Ohables Glabee, 

Geobge Mann, 


WxtLUM • ' 

Edward Lootlb,' 

B, J. Hewton, 

Oacfordshire and Shropshire Bewm Sheep. 

A. Edmonds, 

Chables Hobbs, 

R. H. Masfen. 

Southdown, Hampshire, and Blackfaoed 
BuBblk Sheep. 

PBANcns Budd, 

Henry Fookes, 

J. S. Tueneb. 


Samuel Dauo% 

J. B. Slateb, 
Thomas Tbotter. 


FARM POULTRY JUDGES* 

John Bailey, Edwabd Hewitt, Willtam ’®w)«tb!B* 


BUTTER AND CHEESE JUDGES, 

Geobge John Oievsm^ John DaNOVANk. 



Sternerd$. Judges^ ai Burg St. Edmund^s. liii 

Inspectors of Sliearuig. 

Henbt Boed^ J, B. Wobkmak. 

Veterinary-Inspectors. 

Pbopessob Simotstds, -Pbofessob VaBNELIi. 

-4ssis#a»i.—E. I*. Hobt* 


BIPLEMBKT JUDGES. 


Sized and PortaHe Steam-Engines. 
John V. Gooch, 

T. J. Bramwbll,' 

James Easton. 


Polrtable Thrashing Kachinas and 

‘ grTitflhttig 

Jqibn'Biiasnett, 

H. B. Caldwell, 

John Coleman, 

Thomas Scott. 


Steam-Power (Biaff-Ootters and Eoot«' 
PnIperS) Bone EEills* &o. . 
John Hickbn, 

James Martin. 

Chaff and Tcumip CntterS) Com-*l)ressing 
Hachanes, Grinding and Crashing 
DCillSi Oilcake Breakers* &e. 

Henry Cantrewei, 

Edward Wortlbt. 

Pield Gates and HisoeSOaneoas. 
John Thompson. 

■John WHEAajLBar* 


Consnlting-Enginser. 
0. E. Amos. 



( liv ) 


AWAED OF PEIZES. 


Note. —The Judges were instructed, besides awarding the Prizes, 
to designate as the Beserve Nmnler one animal in each Class, next 
in order of merit, if it possessed sufficient merit for a Prize—in 
case an^ animal to which a Prize was awarded should subsequently 
become disqualihed. 


HOBSBS. 

Thcroughhred 8M Smes, 

Captain P. Barlow, Hasketon, Woodbridge, Suffolk; PibST Prmi,‘ 100?., 
for “ False Alam,” chastntit, 5 years-old; bred by Lord Spencer, Althorjv 
Northamptonfitos; sire, Trumpeter 5 ” dam, “ Treacheroussire of 
daan^ ‘‘“Itntaliocm*”. 

WnxiAM Donalu, Stud Farm, East Acton, Middlesex; Second Prize, 50?., 
for Scottish Chief,” golden bay, 6 years-old; bred by J. Merry, Esq,^ 
M.F,, 69, Eaton Square, London; sire, ‘‘Lord of the Islesdam, “Miss., 
sire of dam, “ The Little Known” 

Thr Eev. John William King, Ashby-de-la-Launde, Sleaford,, Lincolnshire’: 
the Beserve Number^ to his “Eatcatcher,” bay, 7 years-old; bred by 

. himself; sire, “Bataplanj” dam, “Lady Alice;” sire of dam, “Mel* 

’, bourne.” 

Thoroughbred Hunter Mares. 

Captain F, Barlow: First Prize, 30?., for “Silrerlock.** brown, 15 years* 
old; bred by himself; sire, “Bobinson 5 ” dam, ♦^Slpsyf sire of dam, 
“Warrior.” 

Henbt Hubbell, Haiston, Cambridge: Second Prize, ' 20 ?.,^ for his dark 
brown, 16 years-old; bred by himself; sire, “ Alpheus.” 

William Harvey, Timworth, Bury St. Edmund’s: Third Prize, 10?., for his 
dai*k brown, 13 yeai’s-old; bred by the late Bichard Gumey, Norwich j 
sii'e, “Landloi’d;” sire of dam, “Fury.” 

John Grout, Woodbiidge, Suffolk: the Beserve Bfumler, to his “Alice,” 
chestnut, 9 years-old; hreeder unknown, 

Hackney Sidlicm, 

Charles Beart, Stow Bardolph, Doivnham Market, Norfolk: First Prize, 
40?., for “Ambition,” red roan, 4 years-old; bred by himself; sim, Mr. 
Bultitaft’s “ Phenomenonsire of dam, Mr. Baxter’s “ Performer.” 

John Grout : Second Prize, 20?., for “ Sportsman,” brown, 5 years-old; 
bred by Mr. Durrant, Goiieston, Yarmouth, Norfolk; sire, “ Sportsman 
sire of dam, “Oakley,” 

Thomas Lancelot Reed, Downham Market; Third Prize, 10?,, for “Trot* 
away,” chestnut, 8 years-old; bred by Robert Case, Hilgay, Norfolk;' 
sire, Betts’ “Young Fireawaysire of dam, Fkmder’s “Young Fkeawajf.” ' 



Award of Live-Stock Prizes at Bwry St Edmund ^Iv 

BiiUS Jolley, Banham, Attlelsorougli, Norfolk; the Bmrve Number, to 
“Rapid Roan/’ bay roan, 6 years-old; bred by the Earl of Albemarle, 
Quidenham Hall, Attleborough; sire, Mr. Baxter’s Performerdam 
“Ladybird.” 

ffackney Metres^ 

Hbnby Ovbrm-ait, Weaaenham, Brandon, Norfolk; First Pam, 30Z., for 
“ Jenny Lind,” chestnut, aged; breeder unknown. 

Herman Biddbll, Playford, Ipswich, SuffoUr: Second Prize, 20 ^., for “Bury 
Belle,” brown, 5 years-old; bred by himself; sire, “ Oulstondam, 
“Brunette;” sire of dam, “Mundig.” 

Oartain P. Barlow; the Beserve Number, to “Gipsy,” brown, 19 years- 
old ; bred by himself; sire, “ Waixior;” dam, “Evergreen;” sire of dam 
“ Black Smuggler.” 

Pmy Stallions above 18 hands 2 inches and under li hands 3 inches, 

John M. Tharp, Chippenham, Soham, Cambridgeshire: First Prize, 20Z., 
for “ Brun Lein,” brown, 13 years-old; breeder unknown. 

David Lister, Westwood, Ilkley, Leeds: Second Prize, 16Z,, for “Black 
Performer,” black, 4 years-old; bred by himself; sire, “ Black Harkaway 
dam, “ Black Besssire of dam, “ President.” 

Pony Mares above 13 hands 2 inches and under 14 hands 2 inches* 

Jonathan Reed Cooper, Manor House, Barton, Bury St. Edmund’s: First 
Prize, 15Z,, for “ Countess,” chestnnV 4 years-old; breeder unknown. . 

GsoRaE Cardinall, Sudbury, Suffolk; Second Prize, lOL, for “Bertha,” 
bay, 6 years-old; breeder unknown; sire, “Phosphorus.” 

TkoKisFbLOigTO Elmham, Thetford”, Norfolk: Third Prize, for “Jessie,” 

. hay, 6 yeara-old; breeder unknown. 

Pony l^aUions under 18 hands 2 inches* 

Edmund Farrer, Sporle, Swaffham, Norfolk: First Prize, 15?., for his bay 
brown, 10 years-old. 


Thomas Walhs, Witchford, Ely, Cambridgeshire: First Prizb, 10?., for his 
dark chestnut, 4 years-old; hred by Mr. William Cockle, Hilton, Ely 
sire, “ PrickwUlow.” 

Captain F- Barlow : Second Prize, 5?., for his “ Piccadilly,” black, 7 years- 
old;-breeder unknown, 

Fredbbioh Branwhite, Long Melford, Sudbury, Suffolk; the Reserve 
Numb^, to his bay, 6 years-old; breeder unknown. 

Charles Groucook, Plumstead Hall, Norwich: the Beserve Number to 
“ Puss,” dun, 9 years-old; breeder unknown. 

Suffolk Stallions, 

OSARLES Boby, Alton Hall, Stutton, Ipswich, Suffolk: First Prize, 25?., for 
“ Conciueror,” chesnut, 8 years old; bred by himself; sire, Mr. Barthropp’s 
“ Hero;” dam, “ Bragg;” sire of ^m, Mr. Crosse’s “ Old Briton.” 

VOL. hi;—S. &* • / 



Ivi Award qf Live-Stock Pnzes^at Bury St Edmund^ 

TiiOJtfAs Cbisp, Bntley Abbey, Wickliam Market, Suffolk; Second Feme, 
16Z., for Duke,” cbestuut, 5 years^ld; bred by Mr. Bromley, Wiokham- 
brook, ISTewmarket; 

. Suffolk StaMme-^Tm Years-old. 

WmuM WmsoN, .Baylham Hall, Ipswicb: Jibst Prize, 202., for “ President,?’ 
red cbeatnut; bred by Mr. J. A. Piggott, Buckingham Hall, Witham, 
Essex; sire, Mr, Barthropp’s ‘‘ Herosire of dam, Heart of Oak ” 

TA01IA6 Crisp : Second Prize, 1D2., for Ms chestnut ;< bred by himself? sire, 
Mr. Crisp's “Champion;”'dam,,"Diamond;*’ sire of'darn, Mr...Crisp’s 
"Sultan.” • 

Tmi Executors; of the date Samuel Clatden, Little Linton, Cam¬ 
bridgeshire : Third Prize, 62., for the chestnut; bred by the late S. 
Olay den; sire, Mr, Badham’a" Emperordam, " Blossom f sire of dam, 
"SamsoiUi” 

Suffolk Mares and Foals. 

Samuel WoLTON,.Hepburn.HaHj.Woodbridge, Suffolk; First. PkiZE, 202., 
fey12 years-old; Ixed by himself; sire, "Eoyal 

Samto IVoLTOJsr, Eefi^ve, ^Woadbridge; , Second P^izsv 102., fe’ ** Violet,” 
^estnut, 6 years-old; bred by Mmsdf; sire, Biddell’s "Canterbury 
Pilgrim.;” dam, Wolton’s "Empress.;” rire:ofsto,,pCttdy’s"Marqu^^ 

CEOBaB- Tomluje, M.P-, Hacton, Ipswich: TmsD Prize, 62.,fe "barbyi*;,'^ 
chestnut, T years-old; hred by himself^ sire, 

"Darby.”' 

' Suffolk Mares^ThreeYearS’M 

Sir.Edw’.^d Eebrison, Bart., .Brome Hall, Scole, Suffolk: First Prize, 152., 
for bis chestnut; bred by Mr. Cross, Holbrook, Ipswich; sire, " Baglan.” 

Thomas Ejno, Preston, Bildeston, Suffolk: Becond Prize, for “Matchet,” 
chestnut; bred by Mr. JiH'unn, Fomham,. Bury St. Edmund’s; sire, 
"The Suffolk Captain.” 

Suffolk FiU{es---Tm Tears-oW 

Thomas Cross, Holbrook, Ipswich: First Prize, 152,, for his bright chestnut j 
bred by himself; sire, Bist’s " Harwich Emperordam, "Deppor.” 

■William Wilson, Baylham Hall; Second Prize, 102,, for " Scott,” chestnut 
bred by Mr. Freeman; sire, "Briton;” sire of dam,. "Duke.” 

Samuel Wolton, Keagrave: Thiru Prize, 52., for " Empress^” chestnut; hred 
by himself; sire, Wolton’s "Warrior;” dam, Wolton’s," Empresssire- 
of,dam,. Cordy’s "Marquis.” 

Agricultural Stallions, 

George Cot, Downham,! Ely, Cambridgeshire; First Prize,' for “ Matchless,” 
dark bay, 4 years-old; bred by S. Coy, Downham; sire, “Farmer’s 
Gloiyj”dam, “Sorrell;” aireufdam,."Matchless.” 

Major-General the Hon. A. Helson Hood, Cumberland Lodge, Windsor,, 
Berks:, Second Prize, 152.,.for "The*Don,”brown Clydesdale, 3 years- 

. 01^5 by Mmself; sire,, Mr, Taylor’s "Engjand’s Glory'jf dam,. 

"Smartf sire of dam, "Major.”’ 



Avmd of Linstock Prism at Bury^ BL Pdfnmd^s. M 


AgrictMurd BaUiom’^Tm Tears^ld. 

William Wbloheb, TTpwell, Otobridgesliire: FmTlteEr^,20?^,for’"'Hime5t 
Tom,’’ ly&j; bred by himself; sire, Tibbett^s ** Thumperdhm, “Beauty 
sire of dam, Hammant’s “ Bmperor.’*' 

FmusTK: Battcook, Hemmingford Abbots, St. Ives,Hunts; SboondBbize, 10?., 
for “Drayman 2nd,” brown; bred by E. Bennett, Holywell, St.' Ives; 
site, “Drayman;” dam, “Bonnie;” sire of dam, “Young Active.’^’ 

JoHH Tustoet, EUingham, Attleborougl^ Horfolk: Third .Prize, 6?., for 
“ Young’ &loiy,” chestnut; bred by himself.;,sire,,“'Prince;” dam; “ Brag 
sire of dam,. “ Old Prince.” 

Jom Warth, Sutton, Ely, Cambridgeshire :* the Beserve Brnriber, to 
“ Emperor,” bay; bred by himself; sire, “ England’s Glory^” 


Edward Hollaot,. M.P,, of Dumbleton Hall; Eve^am, GlQucestershirer 
First Prize, 20?., for “Matchless,” red roan,. 14 yeam-old;, bred by 
himself 5; sixe,, “^Invincibledam,, “ Scott.” 

Agri€ultural FBIiea—Two Years-olL 

JoHK Warth; First Prize, 15?., for “Beauty,” dark bay; bred hy imnself; 
sire, “ Samsondam, “ Brisk.” , . : , - , 

Edward Ftsoh, Heigham Green, Bury St. Edmund’s: Smxtm, Pbses; his ’ 
bay 5 bred by himself; »re, Mri Brcpd^iS^^* Priiw;” - diai% “ drib.” . 

Edward Fysoisr; the JSeserve JS^tmber, to his bay; bred’ himself; sire, 
Mr. Bromley’s “Pri]cf^^”‘^da^ 


SKElP: 


Egbert 'W^rd OreswblLj^, Earenstone,, Ashhy-de-la-Zoudie Leicestershire: 
First Prize, 20?., for his 1 year 4 months-old; hred'by himself. 

John Borton, Barton House, Malton, Yorki^ire: Secoed Prize, 10?., for his 
1 year 3 monthcHM; bred^byhim^L/ 

Bobbbt Ward Gbbstoll; TbirD'PB 3i^S^,»,for: his 1 year 4 months olA; 
bred by himself. 

JpSEPJa: Gould, Poltimore,, Pketer,, Deyonr: tha JSSeserae Numlery to his 1 
year 3 montihs 2! weeks old hredihy Mmsdif*.. 

Gsorge Turbobr, Jtou, Alexton HaU, Uppingham,, Leicestershire; FteT 
Prize, 20?., for his 3 yeaia*^ months 2 weeks-old; bred by himself 

Jc»tBoBTderrS®iw«^ Psiza, hi&3 years. 3 months?old; bred by 

himself. 

ItotD" Brnm; 5?., &r his 2 years 3^ months?olA 5 > bred by 

himself 

]IJds0»RW? WIbm OH®siTOnt4,^iiE‘S(Kenw8. Mmdwr tos his 3. yjeara 4 months 
old; Imeibrhiiris^ , 

/ 2 



Iviii Atoard of Live'-Stoek Prizes at Bury St Edmund's, 
Leicester Ewes—Pens of Eke. 

Jambs and Edward TiNDALXi, Knapton Hall, Killinpjton, Yorkslni*e: First 
Prize, 15Z., for thoir 1 year 3 months old; bred by themselves. 

William Browne, High Gate, Holmo-on-Spalding Moor, York: Second 
Prize, 10?., for his 1 year 3 months 1 week-old; bred by himself. 

Joseph Gould : the Beserve Number^ to his 1 year 3 months 3 wceks-old; 
bred by himself, 

Ootswold Bam. 

Thomas Browne, Marham Hall Farm, Downham Market, Horfolk: First 
Prize, 20?., for his -1 year i months 2 weeks-old; bred by himself. 

Thomas Browne : Second Prize, 10?., for his 1 year 4 months 2 weeks-old; 
bred by himself. 

Hugh Aylmer, West Dercham Abbey, Stoke Peny, Horfolk: Third Prize, 
6 ?., for his 1 year 3 months 2 weeks-old j bjed by himself. 

John Gillett, Oaklands, Charlbury, Oxon: the Beserve Nimiler^ to his 
1 year 4 months 2 weeks-old; bred by himself. 

Thomas Bbownh; First Prizb^ 20?., for his 4 years 4 months 2 weeks-old; 
bred by himself. 

Thomas Browne : Second Pbot, 10?., for his 3 years 4 months 2 weeks-old; 
bred by himself. , . ' 

Hugh Aylmer: Third Prize, 6 ?., for his 2 yaam S mcmthfroldi.hred by 
himself. ^ 

Hugh Aylmer: the Bmrve BMher^ to his 3 years 3 months 2 weeks-old 5 
bred by himself* 

Ootswold Ewes—Pens of Five. 

Thomas Browne ; First Prize, 15?., for his 1 year 4 months 2 weeks-old; 
bred by himsdf. 

Hugh Aylmer : Second Prize, 10?., for his 1 year 3 months 2 woeks-old 5 
bred by himself, 

Hugh Aylmer : Third Prize, 6 ?., for his 1 year 3 months 2 weeks-old 5 
bred by himself. 

John Gillett ; the Besme Eurnber^ to his 1 year 4 months 2 woeks-old 5 
bred by himself. 

Lincoln and other Long^wooUed Bams. 

Hugh Aylmer, West Dereham Abbey, Stoke Ferry, Korfolk: First Prize, 
20 ?., for his 1 year 3 months 2 weeks-old; bred by himself. 

William Francis Marshall, Branston, linooln: E^boond Prize, 10?., for 
his 1 year 3 months 2 weeks-old Lincoln; bred by himself. ; 

Bobbbt Wright, Hoefcon Heath, Hoctoa, Lincoln: Third Prize, 57., for his 
1 year 5 months-old Lincoln 5 bred by himself. 

Hobbrt Wright: the Beserve Nim^er, to his 1 year 5 months-cld LinooW 
bred by himself, ’ ' 

Robert Wright : First Prize, 20?., for his 4 years 6 montl s-old Lincoln 5 

' br^ by himself. 

STewark, Notts s Second Preze, lOR* 

, 7 f o waonths 2 wedks-old Lincoln, 5 bred by himself. 



Award of Lke-Stocih Prim at Bury St Edmund!s. lix 

OHABLas WntTiiAMS : Thied PaizB, 6Z., for Ms 3 years 3 monfihs 2 weeks-cld 
Lincoln; bred by Mmself. 

John WiniJAM Richabdson, Willongbton, Kirton-in-Lindsay, LinoolnsMre ; 
the ifeserue Number^ to his 2 years 3 months-old LincoM; bred by 

himpielfi 

lAncoh, <md oihar Long^-wooUed Euoes—Pern ofFke. 

Olabkb Hales, Manor House, Bassingboume, Royston: Fisst FaJZB, 
for his 1 year 4 montlis-old lincoto; bred by MmseF. 

Ohablbs Lister, Ooleby Heath, Lincoln: Second Prize, 10?., for his 1 ye?'^ 
4 months 2 weeks-old Lincolns; bred by 0* and J. Lister. 

Ohaelbs Lister : the Beserve Nvmhefr^ to his 1 year 4 months 2 weeks-old 
Lincolns; bred by 0. and J. Lister, 

OafordaMre Bom Bams, 

Georob Wallis, Old Shifford, Bampton, Paringdon: First Prize, 20?., for 
his 1 year 6 months 2 weeTc old; bred by himself. 

Charles Howard, Biddenham, Bedford: Secoih) Prize, 10 ?., for his 1 year 
4 months 2 weeks-old; bred by himself. 

John Bryan, Southleigh, Witney, Oxfordshire: Third Prize, 6 ?#, for Ms 
1 year 4 months 2 weeks-o’d; bied by hims^. 

George Wallis : .First Prize, 20?., for his 2 years 6 months. 2 -weeks^Id; 
bred by himself. ' > 

George Wallis ; Second Prize, 10?., fmrhis 4 years 5 months 2 weexs-dld 
bred by himself* . 

Charles Howard : First Prize, 16?., for his 1 year 4 months 2 we^s-old; 
bred by himself. 

Charles Howard : Second Prize, 10?*, for his 1 year 4 months 2 weeks-old;. 
bred by himself. 

Henry Overman, Weasenham, Bon^hain, Norfolk: Third Prize, 5?., for 
his 1 year 5 months-old; bred by T. Case, Testerton, Fakenham, 
Norfolk. 

Sendkdo m Bams, 

Lord Walsingham, Merton Hall, Thetford, Norfolk; First Prize, 20?,, for 
his 1 year 4 months-old; bred by himself. 

Sir William Throcxmoeton, Bark, Buckland, Faringdon, Berks: Second 
Prize, 10?., for his 1 year 4 months-old; bred by himself. 

Lord Walsingham; Third Prize, 6 ?., for Ms 1 year 4 months-old; bred 
by himself. ' . 

Lord Sondes, Elmham Hall, Thetford, Norfolk: the JReserve Nvmb&r, to 
his 1 year, 4 months-old; bred by himself. 

Lord Walsingham : First Prize, 20?., for his 2 years 4 months-old; bred by 
Mmself. 

Sir William Throckmorton, Bart.: Second Prize, 10?,, for “ Buckland 
Bunker's Hill,” 5 years 4 months-old; bred by himself. 



lx Award of Livc^Btock Prizes at Bury SL EdmundCs^ 

Sm William Thhookmojitow, BarU; Thihb Peihsm, CJ?., for Young l)ul{(t" 
2 years 4 months-old; hred hy himself. 

Lokd Walsixgiiam: tho Beierve Nmiher^ to his 2 yoatB 4 mondis^old; Taxed 
himself. 


Southloum JEuoes—Pena of Five, 

SiB William Tiikookmoktok, Hart.; Pntsi? rmssK, 'ror his 1 year 4 
months-old; bred by himself. 

Tub Duiie ob Kiotimond, KiQ-,, Goodwood* Chichostcr, Sussex: Skcond 
Pbxzb, 10^., for his 1 year 4 months-old; bred by himself. 

The Duke op hiaiiMOND, K.G.: Thieb Peize, 5?., for his 1 year 4 months- 
old; bred by himself. 

Loed Sondes; tho Beserve Numler, to his 1 year 4 months-old; brod by 
himself. 

BlercpMfe Btma^ 

John Evans^ UlTingtonj Shrewsbury: Pxbbo? Pbize, 20L, Itor his 1 year 3 
months-old; bred by himsolf. 

John Etans: Second Peizb, 1C2., for his 1 year S months 2 wooks*old; 
bred by himself- 

Thdmas Mansell, Adcotfe Hall, Basohnreh, Shiewabury: Tsm> Peize, 61, for 
his 1 year 3 months 3 weeks-old; bred by himself. 

John Evans ; the Beserve Mumber^ to his 1 year B monihs^dld; bred by 
himself. 

James and Bdwaed Ceane, Shia'waxdine and Forton, Shrowshury: Fiest 
Peizb, 20Z., for 1hoir-2 years 3 months-old; bred by themselves. 

Thomas Mansell; Sboond Peizb^ 102., for his2 years 4 months-old; bred 
by himself, 

John Evans; Thikd Pbize, 62.^ for 8 years 3 months 1 woek-old; bred 
by himself. 

Qboboe Anbeeson May, Elford Park, Tamworth, FUafTordshiro: the Brserve 
Number^ to ** Great Eastern,” 3 years C months-old; brod by himself. 


IIeney Smith, Sutton Haddock, Shiflhall, Salop; Fieht Peize, 162., for his 
1 year 4 months-old; bred by himself. 

Thomas Hoeton, Hamago Grange, Shrewsbury: Second Pbize, 102., for his 
1 year 2 months 3 wccks-old; bred by himsolf, 

Heney Matthews, Montford, Slirowshury: Thied Pbize, 62., for his 1 year 
3 months 2 weeks-old; bred by himself. 

Joseph Beach, The Hattons, Brewood, Dudley, Worcestershire: tho Beserve 
MmbeTy to his 1 year 3 months 1 wcek-old; bred by himsolf. 


Hampshire and other Shortrwoolled Bams, 

Jambs Rawlencb, Bulhridge, Wilton, Salisbury, Wilts: Fiest Pbize, 202., 
for his 1 year 6 months-old West Country Down; bred by himsolf. 

Bimam Coles, hforton Bavaut, Warminster, Wiltshire; Smoond Pjhzb, 102,, 
for his 1 year 4 months-old improved Hamxishire; bred by himselh 



M(fmmd*s* Ixi 

AX!FmB MokehsoNj JPoathill fHoase, OKsbu^y*, Wiltoire! the JSeaerve 
to his I year 6 months 2 weeks-old Hampstare j bred by himsdf. 

William Brown Canning, Elston, Devizes, WiitJ^re: Fxbss? Pbizb, 20?., 
for his 4:'years 6 months-old improved Hampshire; bred by himself. 

William Brown Canning:' Second Prize, 10?., for his 2 years 4 months 
3 weehs-old improved Hampshire; 'bred by himself. 

James 'Bawlence, the Bmrve Nmiiber^ to his 2yeais*5 mohihs% ^eeks-old 
"West Country Down; bred by himself. 


Jambs Bawlence : First Prize, 2Sl, for his 1 year 5 months 2 we&s-old 
West Country Downs; bred by himself. 

James Bawlence; Second Prize, 10 ?., for ids l,year.5months"2 wssScs-old 
West Country Downs; bred by himself. 

Alfred Morrison : the Beserve . to his 1 year 5 months-old 

Hampshires; bred by^ininself, ■ - 


PIGS. 

Boars of aJjorije White 3B^ee3. 

J. AND F. Howard, Britannia Farms, Bedford:. Fcasr Prize, 10?., for 
‘‘Hero,” 2 years Mr. Duckering, 

Horthorpe, Hirton»^in^Liads§y ,5 s^ Macof dam, “Ckamte^ of 

^,|i»iQester.” 

BaMKAED *^cond 

Prize, 5?., for “ Cultivate Srd,^ 2 years 5 months 1 week'^cSd ‘^Ciincoln*- 
.lEiiire); bi^d by himself; tee, Qultivator let." 

^TaoMAR Crisp, Butley Abbey, Wickham 'Market, Jksem 

Mimber^ to his 1 year ^^months 1 day-old;'bmd by ihimsd[£ 

Bcms 0/iai^BmU 

William: Hatton, Addingham, Leeds: First Prize, lOI., for “^Bang of 
West,” 3 years .2 1 week i d^^ldj-bred by Col. Towmey, 

Burnley, Lancashire. 

’Tjbcomas Crisp; SEOoim/PBmE/SLfortislyearSmohthslday'^dafSalS^ 
bred by himself, 

Peter Eden, Cross Lane, Salford, Manchester.: the Beseroe Nnml&r, to 
, “Lord Lyons,” l,year 3 months 1 week-bid; bred by Bichard Dickin, 
Heaton Morris, Stockport; sire, “Blair Athol;" dam,‘“Snowdrop*** 

' BmrsofajBmd^ 

George Mdiiford Sexton, Wherstead Hall, Ipswich: First Prize,' 10?., 
for “The Hermit,” 1 yearB months 1 week-old (Suffolk); bred by him¬ 
self; sire, “ 61ajdiiEiterr;”vdam, “ Blink Bonnytee of dam, “ Battersea 
‘ Prince.” 

Georg® Msjmford Sexton; Second Prize, 5?.,.for “Marksman,” lO’months 
1 week 1 day-rold; bred by himself; sire, “Gladiateurdam, “The 
Modeltee of dam, “ Negro.” 
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Philip Bbnnbt, Eougham Hall, Btuy St. Edmunds: tho Me^erve \Evmbot^ 
to his 1 year 3 weeks-old (West Sudblk); bred by the Bov. Morton 
Shaw, Bongbam Eectory. 

Boaars of the BerksUre Breeds 

Abthub Stewart, Saint Bridge House, Glonoestor: First Prize, 10?., for 
Saint Bridge Lad,* Hack, little white, 11 months 1 week 4 days-old; 
bred by himself; sire, “ Teddydam, “ Gipsy f sire of dam, “ 2nd Duke 
of Gloucester.” 

Joseph Smith, Henley-in-Arden, ‘Warwickshire: Second Prize, 6 ?., for his 
black, little white, 21 mouths 3 weeks 4 days-old; bred by himself; 
sire, “ Young Henleydan, ** Judy.” 

George Mumpobd Sexton : the Bes&rve NxmUry to his black and white, 

1 year 6 months 2 weoks-old; bred by himself; siro, Sir Eobert 
dam, Worcester Eoyal ” 

Boaits of my other Breed. 

Peter Eden : First Prize, 10?., for ^‘Elihg Lear,” white, 4 years 8 months 

1 week 6 days-old (middle); bred by Mr. W. Gammon, Dee Mills, 
Chester. 

Eiohabd Elmhirst DtJOKERIKe^: Second Prize, 5?., for Dreadnought,” 
wHt3,1 year 10 months 2 weeks-old (imprewed Lincolnsbire middle); 
hred by himself; sire, ** Cultivator Ist” " , ' \ * 

Breeding Sows of a Large Wku Biriei* ' \ ^ ' ' 

James and F, Howard, Britannia Farms, Bedford: First Prize, 10?., for 
** Princess,” 1 year 1 month 3 weeks 5 days-old (Yorkshire), in-pig; 
bred by themselves; sire, Herodam, Beatrice ;** sire of dam, 
Imperial.” 

Eiosard Elmhirst DucKEmNO, Ndrtborpe, Kirton-Linsay: Second Prize, 
61, for ^ Princess Eoyal,” 2 years 6 months 1 w^eek-old (improved Lin¬ 
colnshire); bred by himself; sire, Cultivator Ist.” 

Eioiiard Elmhirst Duceering, the Emroe Efuml&r^ to ** Queen of Hearts,” 

2 years 6 months-old (improved Lincolnshire); bred by himself; sire, 
Great Britain.” 

Breeding Sows of a Small White Breed '. 

Bxchard Elmhirst DuoxERiNa; First Prize, .101, for “Lily,” 1 year 8 
months-old (improved Lincolnshire); bred by himself; sire, “Dread¬ 
nought 1st.” B 

Jaciob Wilson, Woodhom Manor, Morpeth, Norihumberland; Second Prize, 
51, for “ Lady York,” 1 year 9 months 8 weoks-old (Yorkshire), in-pk: 

. bred byMr. Holmes, Jackson Street, York. 

Peter Eden, Cross Lane, Salford, Manchester; the Eeserve Number^ to 
“ Beeswing',” 1 year 8 months-old; bred by himself: sire, “ King Lear;” 

V; ;af .n, « Pride of the Village.” 

’Of' V * ' « 

(Oi- T . Breeding Bom of a Smdl Bladu Breed. 

Muhtobd Sextos, 'Wherstead Hall, Ipswich: Fibs® Peizh, lOZ., for . 
1 year. 4 nionths 3 weeks 2 days-old.(Siiflolk) in-pigs - 
sirei “ Sta^weE f dam, “ Princess of "Wales f sire of dam, 
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O-BOBCfB Mumford Se!;s:tois': Second Pbizb, 6Z., for '‘Achievement,” 1 year 
3 months 3 weeks-old^(Suffolk), in-pig; hred hy himself; siie, “ Stock- 
well dam, “ Princess of Walessire of dam, “ Battersea Prince ” 

Thomas Crisp, Butley Ahhey, Wickham Market, Suffolk: the Besewe 
Nmiber, to his 3 years 1 month-old (improved Suffolk), in-pig; hred by 
himsd&* 

. Breeding Soros of the BothsUre Breed, 

John King^ Toams, Langfo;!, Lechlade, Gloucestershire: First Priee, 10?., 
for his black and white, 1 year 3 weeks 6 days-old, in-pig; brisd by 
himself. 

Arthur Stewart, Saint Bridge House, Gloucester; Secoitd Prize, 5?., for 
“British Queen,” black, little white, 11 months 3 weeks 6 days-old, 
in-pig; br^ by himself; sire, “Tim Whifflerdam, “Old Bobtail.” 

Arthur Stewart, the Beserve Numhr, to “ Young Bobtail,” black, little 
white, 11 months 3 weeks 4 days-old, in-pig; bred by himself; sire, 

“ Tim Whiflaerdam, “ Old Bobtail ” . 


Breeding Sows of any other Breed. 

Biohard Eljihirst Duckeeino : First Prize, lOZ., for “ Lady Byron,” white, 
1 year 11 months-old (improved Lincolnshire middle) ; bred by Mr, Joe 
Byrom, Hazlehead, Pennistone. 

John Sagar, Lister Hills, Bradford, Yorkshire: Secoohd Prize, for^ 
“ Princess Eoyal,” white, 1 year 5 n^onths 1 week-old (middle), in-pig; 
bred by Mr. D. Wilson, Cross, Hills, Keighley; ,sire, ‘‘Hero;” dair, 
“ Airedale Queen.” • ,, 

Jacob Wilson; thei?ssew to “Golden Link,” 2 years? months 

5 days-old (Yorkshire middle), in-pig; bred by W. B. Wainman, Esq., 
Carhead, Crossbills, Yorkshire; sire, “Perfect Cure’;” dam, “Happy 
Link.” 

Breeding Sow Pigs <f a Large White Breedr^Pens of Three. 

Eiohard Elmhirbt Duckering ; First Prize, lOZ., for his 7 months 2 weeks 
old (improved Lincolnshire); bred by himself; site, “Cultivator Srd;” 
dam, “ Queen Bess.” 

Breeding Sow Pigs of a SmaM White Breed—Pens of Three. 

Hugh Ai’emer, West Dereham Abbey, Stoke Ferry, Korfolk: First Prize, 
lOZ., for his 7 months 1 ,.v.v.k 1 day-old; bred by himself; sire, “ King 
Cubedam, “Lucky Link;” sire of dam, “Perfect Cure.” 

John Sawyer, Tunstall, Wickham Market, Suffolk: Secoed Prize, 5Z1, for 
his 6 months 3 weeks 4 days-old; bred by himself; sire, “Ace of 
Trumpsdam, “ Victoria Isti” sire of dam, “ Marquis.” 

Samuel Grater Stearn, Bxandeston, Wickham Market: the iZesem 
. i'fwmSer, to his 7 months 3 weeks 4 days-old; bred by himself; sire, 
“Tom Thumb;” dam, “Alexandra 2nd;” sire of dam, “Prince of 

' ' Wales ” 

Breeding Sow Pigs of a Small Black Breed—Pms of Three. 

George jsduMroRD Sexton : First Prize, lOZ., for bis 7 months 3 weeks 4 
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^ys-oW; by Mmself; sire, “ Lord Lyon j” dam, « Queen Mary 
■fine of dam, “JBatteraea Prince.” •' » . » 

Breeding Sow Pigs of the Berhhire Breed—Pens of Three. 

for tis bl^ and white, 6 months 3 weeks 6 days-old; bred hy.himself 
“Maid of Honour;* sire of dam, “King of 

S^don, Wilts: Sscosn PHian, K, for Jhis black, 
wMte pmnts, 7 ^nths 8 days-old; bred by hii^lf: sire, “Kine 
Charley; dam, “ Nonsuch ;* sire of dam, “ Hannibal.” ^ ® 

-Winkfleld, Windsor: the jgeeem 
Mmibw, to his blMk, white wmts, 7 months 3 daysold; bred by him¬ 
self, sire, KmgChailey; dam, “Nonsuch;”-airfto£.dam, “Hamib^.” 

■Breeding Sow Pigs j^ang oSier Breed—Pens p/'2!4we. 

‘i Raw T^ l(K,.'for hiswhite, 6 months 


SPEGEAi PIIIZE3 OEEBTO Kto 

^^THBAiL SOCTETY, aiSE Ii(M3i^. iOM 
BURY STi EDMUSD’S, AM) THE EOYAE AGEIDtrL- 
JEnEA3*.S<M)IETY OF .ENQIiAin). 


Suffolk BnMre Colts—Tfiree Tears did. 

Thoius Obiw, Buttey Abbey, Wickham Market, Norfolk: Ernsr Pbizb 

J by theExeoutors of Mr. H. 801^^’ 
Sfej^ford, Wickham, Suffolk; siro, Mr. Crisp’s “Conqueror;” dam’ 
“ Pnnoess f sue of dam, “ Mr. Crisp’s “Prince,^’ ’ , ’ 

Suffolk: Second Pun®, lOl, for his 
^^SuffoSc Mares — 'PcHrs, 

WimuM ifeoMsoN, Jun„ Thorpe, Colchester; Second Pekb lOZ for 

for ^ Wmself; sire^^p aS 

Sesto ’ ^ ^ St. 0 ^/th, Col- 

Suffolk Mares, 


Jmirji vf liine^Stocl iPmw, tsi Mwy Edfmnd\ 

,SiB Bwakd KEBEiBoasTy Bart.: Second Pbizb, 10Z#,for ^ JBormy^*^ cliestnuti, 4 
years-old; "bred by himself; sire, .dana, sire of 

dam, Eoyal Duke.” 

'Suffolk ’GMinggr^Paht. 

The Duke of Gbafton, Eiiston Hall, Thetford,HorfbIfc r'^Smileari” ohastnut, 
7 years-old; sire, “ Captaindam, “Darbyand for “ Punch,** chestnut, 
10 years-old; sire, “.Captain;” dain,““ Deppr;^*, both bred by exhibitor. 

Suffolk Entire XJottg—One re£8r-oZ8» 

Samuel Woltow, Hewboum HaU, Woodbridge, .Suffolk; Jmena Teize, 152^ 
for his blight chestnut; bred hy himself; sire, “”Wolton*s Warrior;” 
dam, “ Bonny sire of dam,' “ Hero.” 

Gboboe Tomline, M.P., Hacton, Ipswich: Second Prize, 102., for his chestnut; 
bred by himself; sire, “Harwich Emperor;” da% “Darby;** sirs of 
dam, “ Hero ” 

Suffolk Fillies—One Year-M^ 

Isaac Ejbt, of Tattingatone, Ipswich: ^Eiest Pbizb,' TO?., for '“Smart,” 
chestnut; bred by Mr. Erost, Stoke, Colcbester; sire, “.Harwich Em¬ 
peror dam, “Deppersire of dam, “ Boxer.” * ^ 

Isaac Hwt : Second Pbizb, 52,, for “ Violet,” chestnut; bred by Mr. Green, 
Manningtree, Essex; sire, “Harwich Emperor;.^dai^ “B^per^**isize of 
dam, “ Boxer,” 

SuffoU.FoalSu^ ., • 

Sib EnwABD Kebbibon, Bart., Brome Hall, Scole; IhRSr Prize, lOiL, for his 
* Ohestnut; bred hy himself; fe, dam, *“ Bragg;” sae 6f 

djmi,^‘BoyalDuke” ^ 

Alfred Erewer:, tp^dh: Bec?onpo TRiZB’52„Torh5s chesfaidt; 
hred hyhtmsdf; sire, “Wilson’s Briton;” dam,'“D^per^*-slEaDfdam, 

“ Wilson’s Duke,” 

Mmkr Mmm or 

Thqmab Gee, DeWhurst Lodge, Wadhurst, Sussex': Fmffr Bms, 

“ Master of Arts,” chestnut, *5 yean^ld 'gelding; brad iby Jolto Baker, 
JRaskelf, York; isare, “ Pottingersire of aam,"‘^GaleiL” 

Thomas Sutton, Alwent Hill, Datlington: Sbioond Prize, W., far hia 
“ Yoyageur,” dark chestnut, 8 years-old geldmg; bredbytfohniKeynolds, 
Garristown, Dublin; sire,' “ Jolly Tarsire (d dam, “-Spenoe^” 

EirwABD Hicholab Hbtoatb,B uckland, Leominster, Herefordshire: Taran 
Pbize, 262., for “ Mountain Dew;** brown black, 5 years-old gelding; 
bred by himself; sira, “The Etaf dam, “ Whiskegr.; *idre>of dm* 

“ Whindhound.” 

Thorgab Taylor^ Bury 13t.Edmund%: the iReserwJluinbsi!^',^ 
chestnut, 6 years-old gelding); breeder unknown, 

, , Mures or SMing — ^Ibttr ‘YeairMM^ 

Th^Rtas Gee : Pibst Prize, 402., for ■“ Tom;” black brown geldit!^; bred 
‘ G. Jaamte, Hatfield, York; sire, “ Serenade; dam, “.Augur.” 

Edward HioholAs HBYGATErrSECOND Pbize, 202,, for “ Denmark,” black 
brown' gelding; bred by himseK; sire, “.The Era;” dam, “ Whiskey;” 
sire of dam, “ Wbindhound.” 
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TH 03 IAS EE: Thied Peize, 10?., for I’he Goneralchestnnt gelding 5 
bred by Mr. B. Dauby, Bouth, Boverley; sire, “ Goncml Williams; siro 
of dam, “ Cato,” 

William Hardisty Clark, Hook, Howdcn, Yorksbirc, the Ileserve Pumher, 
to bis brown gelding; bred by Mr. Header, Holme, York j sii'e, “ Cawston,*’ 
sire of dam, “ King Caradocl?:.” 

Boadster Mam or Geldings. 

Ceobge Dayid Badham, Bulmer, Sudbury: First Prize, 30?., for Major,** 
grey, 11 years-old gelding; breeder unknown, 

Bobert John H. Harvey, M,P., Crown Point, Norwich: Second Prize, 20?., 
for “ Favourite,” chestnut, 7 yeais-old gelding; bred by himself. 

John Grout, Woodbridge: Third Prire, 10?,, for “ Black Bess,” black, 6 
years-old mare; breeder unknown. 

John Grout : the Reserve Number^ to " Alice,” brown, 6 years-old mare 5 
breeder unknown, 

John William Scrivbn, Throstlenest, Odey, Yorkshire: First Prize, 20?., 
for ^^^Lotti,” brown, 3 years-old mare; bred by himself; sire, “Old 
Flying Buck 5 ” dam, Jenny Lindsire of dam, “ Merry Driver ” 

WiLLJAH Wright, Doddangton, Cambridgeshire; Second Prize, 10?., for 
« Queen of the Seas,” efiestnut, 3yeaxs-old mare 5 bred.by William P’isher, 
Doddington Hall; sire, “ Orlando ^ Queen, of the sire of 
dam, “ Young Shales.” 

Carriage Mares or Geldings—Four Tears-dld, \ ^ 

John Grout; First Prize, 30?., for “York,” brown gelding; breeder un¬ 
known. 

George Turner, Bamham, Thetford, Norfolk: Second Prize, 20?., for 
' “^awk,” bay gelding; bred by himself; sire, “ Birdcatcher;” dam, 

Carriage Mares or Geldings^Iwo Years^ld. 

George Kersey Cooper, Euston, Thetford, Norfolk: First Prize, 10?., for 
his brown gelding; bred by Mr. W. Denis, Barningham, iKworth; sire, 
“ Barabbas;” sire of dam, “ Brandon.” 

Thomas Easterson, the Bed House, Bawdsoy, Woodbridge: Second Prize, 
5?., for “Fitz Weatberbit,” brown gelding; bred by himself; siro, 
“ Weatherdenj” dam, “ Bainbow;” sire of dam, “ Escuhipius.” 


Pong Mares or Oddrngs. 

Bichabd Milwabd, Tburgarton Prioiy, Southwell, Notts: First Prize, 10?., 
for “ Steward,** bay, aged gelding; breeder unknown. 

Bichaud Milward; Second Prize, 5?., for Dunbar,” bay, 4 ycare-old 
gelding; breeder unknown. 


Jam:^ Allen Bansomb, Carr Street, Ipswich: the Ileserve Mmler, to “ Sir 
Harry,** bay, 6 years-old gelding; bred .by Bobert Smith, Emmett’s 
Grange, South Molton; sire, “ Bobby.” 


J*^**^® Waldringfield, Sudbury: First Prize, 10 ?., for 
Tomtit, bay, 6 years-old gelding; breeder unknown. 


Bobert Gittus, West Bow, Sobam, Cambridgeshire.- 1 
lommy, ^brown, 6 years-old gdding’; breeder unknown. 


Second Prize, 6?., for 
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GteoEGB Mttmford Sexton, "Wlierstead Hall, IpswicH; the Bes&rve Ntmher^ 
to his hay, 5 years-old gelding; breeder unknown. 


PIGS. 

JBoar, Sow, md lAiter—Small White Breed, 

GEOBG^H Mumfoeo Sextok : First Prize, XO?., for his hoar, ** Oarhead,” 1 year 
6 months 6 days-old; sire, “Wainman;” dam, “Windsor I^ss; sow, 
“ Prolific,*’ 2 years 1 month-old; sire, “ The Clipperdam, “ Happy-go- 
Luckylitter 2 months 2 days-old; all bred by himself. 

Peter EuBisr, Qross Lane, Salford, Manchester: Second Prize, 5Z., for his 
boar, “ Emperor,*' I year 1 month 3 weeks-old; sire, “ King Leardam, 
“ Pride of the Villagesow, “ Empress,” 1 year 9 months 5 days*-old; 
sire, “ King Lear;” dam, “Snowdrop;” litter 2 months 2 weeks-old; all 
bred by himself. 

John Sawyer, Tunstall, Wickham Market: the Reserve Number, to his 
boar, “ Ace of Trumps,” 2 years 1 month-old: sow, “ Victoria 1st,” 2 
^ears ^6 months 3 days-old; litter 2 months 1 week-old; all bred by 

Boar, Sow, and Litter—Small Black Breed, 

Georoe Mumford Sexton : First Prize, 102., for his boar, “ The Buke,*^ 
1 year 7 months 5 days-old; siro, “Battersea Prince;” dam, “Boyalty;” 
sire of dam, “ Worthy:’* sow, 2 years 11 months 6 days^d; sir% 
“ Shortnose;” dam, “ Siberia;” sire of dam, “ Negro|” litter 2 inontha 
3 weeks-old; all bred by himself. 

Satobii Gbateb Stearn, Brandestpn, V?1iokham IMEarket: Second Prize, 5?., 
for his boar,.^‘ Black Tom,” 1 4 months 2 weeks 4 days-old; sire, 

XV “Negro 1st: s6w'“Btok Sal,”8"yearn 8 months2 weeks 3 days-old; 
litter 2 months 2 weeks .3 days-old; all bred by himself. 

SamueIi Geatbr Stearn, the Reserve Number, to Ms boar, “ Negro 2nd,” 

1 year 4 months 2 weeks 4 days-old; sire, “ Negro 1stsow, “ Slut,” 

2 years 9 months 3 weeks 6 days-old; dre, Samho;” dam, “Jet;” 
litter 2 months 2 weelcs 1 day-old; all bred by himself. 


. SHEEP. 

Bladc^/aced Suffolk Bam^ 

John Mo Green, Stradishall Old House, Newmarket: Fjdbst^Prize, 10?., for 
his 1 year 5 months-old; bred by limself, 

Georoe Bobito, Lidgate, Newmarket: Second Tbize, £?., for his 1 year 4 
months 1 week-old; bred by himself. 

John M. Green : the Reserve Number^ to Mi '1 year 5 monfhs-old; Ired by 
himself, 

GeoECb BoBtaJo: First Peot, 102., for Ms 2 years 6 mcmths^old; bred by 

' himself, ' 

Georoe Bosirdi Second Prize, 5?., for Ms 2 yens 5 mooths 1 wejk cld; 
bred by himself.. 

WhiLiah: Harvey, Timworth, Bury St. Edmund’s: the R^ervu Nuniber, to 
Mis 2 years 3 montha-old; bred by himself. * .. 
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Bldckfaced Suffolk of Five. 

WiLLiA.li Habvbt s First Prize, lOL, for his 1 year 3 months-old 5 bred by 
G, Dobito. 

William Hartet : Second Prize, 61, fiar his 1 ycaa* 3 months old 5 bred by 
George Dobito. 

Major Fuller* IfilAiTLAjirD Wilson, Stowlangtoft Hall, Biwy St. Edmund’s: 
the JSeserve Number^ to his^ 1 year $ months-old; bred by the late 
Henry/Wilaon, Stovlangtoft- 


BUITEE* 

Ladi Caroline Kbriuson, Brome Hall, Scole: First*Prize,. 6Z. 
TH0HAR.EUin3SR,3ill> House,.Btonham, SnfTolk:. Seoqm Prize, 22!. 


FAKK POTLTBT., 

Cbloireii mi Em my age.. 

JobnBalr.Hbwsqn, himself. 

FBEDERrcrPA3Eix/ETT, 

PEiZEj 32.; cock bred by 

, 'Mm. Arbnthnoti.Inobmarte . ' v -m 

Hbnrt Linowood, BarMi^, Beedham Market : Third Prize, 22.™: bred by 

yrnm „ 

dohun^ Barking Ohickene-^OocJc and Een. 

Joseph Lewry, Bolney, ChickMd, Sussex.: First Prize, 52.; bred by himself. 

Donald 0. Campbell,. M.D.,,Bi'K^uod» Bssex.:. Second Prize, 32.; bred by 
himself; 

Mary Ssamons, Hartwell, Aylesbnxy,' Bncke: Third Prize, 22*; bred by 
herself. 

Donald C. Campbell, M.D^; ^ JSmrve Pumhr ;- bred by himsolf. 

White BorUng^Cock and Em any age. 

Henry Lingwood : Firs?? Pkiziij 62.; and Second Prize, 32.; bred by himself. 

*. Bark Brahma EodtOr^Ooeh md Een any agei 

E. W. Boyle, Galtdm House,,Bray, county Wicklow, Ireland: First Prize, 
32.; bred by himself. * 

Keith Jopp,, Aberdeen; Second Prize, 42.; bred by E. W. Boyle, Esq, 

Henry Lacy, Hebden Bridge, Yorkshire; Third Prize, 22.; bred^by himself. 

John. Kennis,.. Wharf Cottage, jDhehasford: the Bmrve' Eumbers^losedL. loy 
himself. 

Light Brahma JP^ira^Ooci andMm my age.. 

John Pares, Postford House, Guildford: First Prize, 62, 

Heb^t Dowshw, Park Ito, Ple^ey,, OkalaMfbrd': SacettStrltoiK 4f:,5 
bred by himself. . ' , 



Fbbdbsiok: Obook, Yine Gottagqy .Forest ffiU^^Eeai^THi^ 2 Z, 5 bred 
by himself. 

JBttjf GocMn China—Cock and Sm any age*. 

Bicha-ed Wmm, Broomhall Park, Sheffield: First Psizaas, 6J, ^ .bjred by himasH 

Howard Mappdbbeok, Woodfield, Moseleys Birmingham: Seoomd TNxm,4.l.; 
bred by himself. 

Henry Lingwood : Third Prizb^ 2L ; cook bred by Mr. TomlinsoB, Balsall 
Heath, Birmingham 5 hen bred by himself.. 

Cochin China, any other colom-^Cockand JSen/.any age. 

Joseph Stephens, 48, Bradford Street, Walsall, Sta-fibrdshire: FirstPeize, 4?^ 

Charles William Brierlt, Bhodes House, Middleton, Manchester: Second 
Prize, SL; bred by himself. 

Edward Tudman, Ash Grove, Whitchnich,v Salop :. Third Prize,,, 22.; cock 
bred by himself. 

Crhseccmr—Cock and Sen any age. 

Colonel Stuart Wortley, Bosslyn House, Grove-end Boad, London: First- 
Prize, 5Z.; and Second Prize, dl 

La Fllche—Cock and Em arty age* 

Colonel Stuart Wortley ; First Prize, 4Z. 

The Bev, Clement Gilbert, Strompahaw HaH:iiiwffih:“SlK3CaH?.B^^ 
bred by himself. ' ' ' ' , 

Francis Benjamin Hoitix^bsan:. lEBSTrPBZZR,. 42.; bred 

by Monsieur Perr^;;.Hond»n,,Fimice.^ 

The Bev. OleheEt Gilbert t Second Prize, 2 Z: 

SjpaniA—Cock and Een.cmy age^. 

James Thresh, 24, Manchester Boad, Brax^ordy.Yoiki^ra^ 
bred by himself. 

Henry Beldon, Goitstock, Bsmley^ Xcokaffire: SEOoainLBuB^.4Zv.;^bBedit^ 

' himself. 

Jarez Walker, Ash Street, Meriidale^Boad, Wolverhampton: Thbbd PbizEj,. 
22 .; bred by himself. 

Slack Sreasted and other Sed Cam — Ob(£ and Em emy^age; 

W. Church and J. W. Houlding, Hospital Street^ Hantwich: First Prize,, 
62.5 bred by themselves. ■' 

Samuel Matthew, Chilton Farm, Stowmarket*: Second PtoB,,3i:; lired by 
himself. 

Jambs Wood, Moat Himse,, Wigai^ Laaoashirerv Third Prize, 2Z. ; bred by 
Mmselfv - ■ ■ . 

€htme^CQ<dB.<md.Sien.ce^ agp^ 

BgSmmWmmw i BbST Prizb, 62.-; bred by bdmselt 

William Boybs, Beverley: Second Prize, 32.; cock brad Mr. Ssrxm- 
minger, Pailton; Lutterworth.' 

Frederick Watson, Idessing Hill House, Belvedon: Third Prise^. 22. ;;»bred 
by himself. . . 
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Golden Pencitled Mamliurgk—Cock and Een any age. 

Tonge, Middleton, Manchester: First Prt74B, 4?.; 

Frederick Drbwrt Most : Second Prize, 2Z. ; cook bred by Mr» T* Wrigloy, 
jnn.; hen by Mr. T..Prestwich, Manchester. 

Francis Pittbs, jnn., Newport, Isle of Wight: Third Prize, 1?.; bred by 
himself. 

Silver Pencilled Sqmburgk—Dock and Sen any age. 

Henry Bbldon : First Prize, 4Z. ; bred by himself. 

Henry Pickles, jnn., Easby, Slripton, Yorkshire: Second Prize, 21] bred 
by himself. 

Golden Singled Samburgk—Ooch and Sen any age. 

Henry Bbldon : First Prize, 4?.; bred by himself, 

Nathan Marlor, Denton, Manchester; Second Prize, 21 ; brrd by'himself. 
John Hob, Hadfield, Derbyshire: Third Prize, 3?.; bred by himself, 

, Biker SpangUd Skreihurgk-^Oock and Sen any age. 

Hi^ry Bbldon : First Prize, 41 y bred by himself. 

Henry Pickles, jnn.: Second ipRiZE, toed by himself , 

Thomas Lyon Fellowes, Honingham ' Third Jeizb* 1 Z ,4 »■ 

bred by himself . ’ ^ 

Golden and Silver Sebright Bantam—Cock and Sen any age. 

Henrt Braycott, Hnmbemtone, Leicester: First Prize, 3f 

Game Bantam—Cock and Sen any age. 

Daniel Oanibr, Erdington, Warwickshire: First Pr’^b, 3Z. ; cock bred by 
Sir H. Gaorge Gere, Bart.; hen bred by himself 

Francis Pittes, jnn., Newport, Isle of Wight: Second Prize, 21. \ bred by 
himself 

Edmond Spencer Tjddeman, Childerditoh Vicamge, Brentwood: the PeBerve 
Sumler; bred by himself 

Bantams of any other Breed—Cock and Sen any age* 

Henry Beldon : First Prize, il; bred by Mr. Homck, Aniold, Dorking. 
Edward Pioeon, Lympstone, Devon: Second Prize, 3 f 5 bred by himself 
Nathan Marlor : Third Prize, 11. 

Sib Edward Kbrrison, Bait., Prome Hall, Scolo: the Beserve Sumher: 
bred by himself. ' 

Turkey-Cock and Sen any age* 

John Smith, Bieeder Hills, Grantham: First Prize,. 61 .; brM by himself 
Edward Leach, Hoohdale; Second Prize, 41. 

Maoeosam, Woolmer, Liphook, Hants: Ihied Fsm, Si's 

Dred by rerself. ’ ’ 

Offord-d’Arccy, Buckden, Hnnts: Fotjb-tk Pbizh, K j teed 
IkoKAs Lton Ebllowbs ; the Smrve bred by hinaaelf. 


Thomas WbighjEy, jnn., 
bred by himself. 
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Ocmder cmd Ooose, any aye, 

Mary Sbamons, Hartwell, Aylesbury: tosT Pterzsi, 5 L ) bred by herself. 

John Kbabsiot Fowler, FtdDendai Farm, Aylesbury : Second PRiZBj 8 f. ; 
bred by himself; 

Mart Sbahons ; Third Prize, 21 ; bred by herself!' 

Mrs, W. T. Braokbnburt, Thorpe Hall Farm,^ Downhamj.Horfolk: Fourth 
Prize, IZ. , bred by heraell 

Thereby, Gboroe Hustler, Stillingfleet Ticamge,. York: tifeie Mserve 
Number; gander bred by Mr..Young, Drifidelds goose by Mr. Walton, 
Aokland, Middlesborough. 

Aylesbury Brake and Buck, any aye, 

MlARY Seamons : First Prize, 4Z. ; and Second Prize, 21 ; bredbyheirsBE 

John Bowman and Edward Fearon,, Whitehawen, Cumberland: Third 
Prize, 11, ; bred by Mrs. Seamons. 

Mary Seamons : the J^serve Ntmber: bred by herself. 

Bomn BrcAe and Buck, any age, 

Fdward Tudman : First Prize, 41 , 

John Gunson and Skelton Jefferson, Whitehaven: Second Prize*, 22.; 
bred by themselves. 

Herbert Dowsett : Third Prize, 12* 

John Ejbarsley Fowler : the i^esertied 

Any other Breed, thek, 

-Itot Moidsey, First 

Prize, &. ' 

Edward Walter Greene, Bury -St. Edmund’s : Second Prize, 12 , ; and 
the Ees&med Nvmdier, 


IMPLEMENTE 


STEAH-ENajNES-~FiDEKD. 

Clayton, Shuttleworth, aaad Co., Lmcoln: First Prizh, 202., for their Ten- 
horse-pwer Horizontal Fn:ed Steam-Engino; improved and manufac¬ 
tured by-themselves*. 

Tuxford and. Sons, Skirbeck Works, Boston, Linoolnshire: Second Prize, 
102., for their Ten-hoise-power Fixed Steam-Enjpe, with hcfrizontal 
cylinder, extra expansive valve, and j^ketod cylinder; invented and 
znanniacinred by th^^ 

The Eeadino Iron Works Company (limited), Beading: Highly Com- 
' MUNDED for their Ten-horse-power Hodzontal Fixed Steam-Engine; 
inrented, improved, and manu^tured by themselves. 

EeACON and Wood, Kennet Iron Works, Beading: Commended for their 
Eightwhorse-power 'Osciliating Bteam-Engine; invented and patented by 
Simeon Deacon, Beading, and manufactured by themselves. 

TOL. in.—s. s. g 
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Steam-Engines—Pobtable. 

Clayton, Shuttlewobth, and Co,: Pibst Prize, 26Z., for their Eight-horse¬ 
power Single-cylinder Patent Portable Steam-Engine; invented, im¬ 
proved, and manufactured by themselv^. 

Tuxtobd and Sons : Second Prize, 16?., for their Eight-horse-powor im¬ 
proved Horizontal Portable Steam-En^ne, with expansive valve and 
jacketed cylinder, and strong boiler; invented and manufactured by 
themselves. 

Brown and May, Forth Wilts Foundry, Devizes; Highly Commended for 
their Eight-horse-power Portable Steam-Engine; improved and manufac- 
factured by themselves. 

The Beading Iron Works Company (Limited); Highly Commended for 
their Ten-horse-power Single-cylinder Portable Steam-Engine; improved 
and manufactured by themselves. 

EtrsTON, Proctor, and Co., Lincoln: Commended for their Eight-horse-power 
Portable Steam-Engine; manufactured by themselves. 

Clayton, SmjTTLBWoaajB, and^ Co.; First Prize, 25?., for their Twelve- 
homte-power llouHe^cyPate^it Portable Steam-Engine; improved 
ahd manufhdtuted by themselves, 

Banbomes and Sims, Ihe, Orwett !Worh^ Ipewidh: Second Prize, 15?., for 
their Fifteen-horse-power Portable Steam- 

Engine; invented, impro'^fedi' andMwn^^ ‘ ^ 

Brown and May : Highly Commended for their Teia-holie^^^ 
Steam-Engine; improved and m^ufactured by themselves. 

Thxford and Sons: Highly Commended for their Fourteen-horse-power 
Improved Horizontal Portable Steam-Engine with two cylinders; in¬ 
vented and manufectured by themselves. 

Threshing Machines* 

Bansomes and Sims : First Prize, 20?., for their Single Blast Portable Steam- 
Threshing Machine, with 60 in, drum; invented, improved, apd manu¬ 
factured by themselves. 

Edward Humphries, Pershore, Worcestershire: Second Prize, 12?., for his 
Combined Portable, Threshing, Shalcing, Piddling, Winnowing, and 
Sacking Machine; invented, improved, and manufactured by himself. 

Faldbr and Naldbr, (Limited), Challow Iron Works, Wantage, Berks; 

• Third Prize, 8?., for their Portable Compensation Threshing and Dressing 
Machine; improved and manufactured by themselves. 

Wallis, Haslam, and Stebybns, Forth Hants Works, Basingstoke: First 
Prize, 12?.,* for their Patent Threshing Machine, to bo worked by 4 
horses; invented, improved, and manufactured by themselves. 

Tasker and Sons, ^Waterloo Works, Andover, Hants: Sboond Prize, S?., for 
their Four-horse power Portable Threshing Machine; invented, improved, 
and manufactured by themselves, 

Finishing Machines. 

Holmes Sons, Prospect Place Works, Forwioh: First Prize, 20 ?., for 
their Patent Combined Portable Threshing Machine, to finish the Com 
for market; invented, improved, and manufactured by themselves. 
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Olattok and SmjTTLawoBTH: _ SBoosrn Pbizb, 15?., for their Combined 
Portable Double-blast Finishing Threshing IMhohine 5 invented, improved, 
and manufactured by themselves. 

Marshall, Sons, and Co. i^imited), Britannia Iron Worhs, Gainsborough, 
Lincolnshire: Tniip Pbizh, 6 ?., for their Threshing and. Finishing 
Dressing MacMne; invented, improved, and manufactured by themselves. 

. HAND-DREssmo Machines. 

Taseeb and Sons : First Prize, 12 ?,, for' Iheir Com Dressing Machine; 
invented, improved, and manufactured by themselves. 

Corbett and Son, Park Street Works, Wellington, Salop: Second Prize, 8?., 
for the combined Corn-dressing Machine; invented, improved, and manu¬ 
factured by Thomas Corbett, Shrewsbury* 

Kobbrt and John Reeves, Bratton, Westbury, Wilts: Commended for thdr 
Patent Corn-dressing Machine; invented and improved by W, Beavan, 
Dilton Farm, Westbury, manufactured by themselves. 

Ransomes and Sxms: Commended for their Improved Dressing Machine ; 
invented, improved, and manufactured by themselves. 

Hornsbt and Sons, Grantham, Lincolnshire: the Prize of 10 ?., for their 
Patent Adjustible Com Screen; invented, improved, and manufactured 
by themselves. 

Robert Bobv, Bury St. Edmund’s: Commended for his lm|kOved Patent 
Self-cleansing Com Screen; invented, improve, imd mArilrfaitoredby 
himself. ' ‘ . ■' 

' Penny and Co., (Limited), LinccJn i for 4eir Patent Adjustible 

Op^ improved, and manufactured by 

Ransomes and SimS: doMi^carNOED for their Patent Self-cleaning andAd- 
justlble Rotary Com Screen, *with stone separator; invented, improved, 
and manufactured by themselves. 

BARLEt HomHEIXEBS. 

Holmes and Sons : the Prize of 5?., for their Barley Hummeller; invented, 
improved, and maau&ctured by; memselves. 

Chaff-Cutters. 

Richmond and Chandler, Salford, Manchester; First Prize, 10?., for their 
Chaff-Cutter for Horse and Steam-power; invented, improved, and 
manufactured by ihemselves. 

Edward Hammond Bentall, Heybiidge, Maldon, Essex: Second Prize, 6?., 
for Ms Chaff-cutter; invented, improved, and manufactured by himself. 

PiCKSLEY, Sims, and Co. (limited), Bedford Foundry, Leigh, Lancashire: 
Third Prize, 4?., for their Albion Pattern Chaff-cutter; invented, im¬ 
proved, and manu^tured by themselves. 

Carson ^and Toone, WiltsMre Foundry, Warminster: Highly Commended 
, iheir COxaff-outting En^ne; invented by the late Hugh Carson; 
topco^ed and manufactured by thewselves. 

Jambs OoRNBB, Barbridge .Works, Hantwich, Cheshire; Commended for his 
Registered Chaff Machine for horse or steam power; invented, improved, 
and manufactured by himself. 
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Edward Page and Oo., Victoria Works, Bedford: Commended for his ChalV- 
cattiiig Machine for liorso, steam, or water power; invented and manu¬ 
factured by themselves. 

Riohmond and Chandlbb : First Prize, 6 ?*, for their Ohaff-cuttor for hand- 
power; invented, improved, and manufactured by themselves. 

Edward Hammond Bentadl : Second Prize, 4Z., for his Chaff-cutter; in¬ 
vented, improved, and manufactured by himself, ^ 

' Smith and Grace, Thrapston, Horthamptonshire: Highly Commended for 
their Chaff-cutter; invented, improved, and manufactured by themselves. 

Jambs Cornes : Commended, for his Registered Chaff Machine; invented, 
improved, and manufactured by himself. 

Mills. 

E. IR. and F. Turner, St. Petei^ Works, Ipswich: First Prize, 92., for their 
Grinding Mill, with 3 feet French Stones; manufactured by themsdlves. 

John Tyb, Lincoln; Second Prize, 62., for his Portable Corn Grinding Mill, 
-with 3 "feepfc ^ inches Dei^ihire Gmj'Stones; invented, improved, and 
znenufactoed.by^^^ ' 

BtWTcfef* ’aiiiS ttoMMENDED for “their .Portable Com Grinding 

' Mill, with'3 ifeet 6 iaohsa manufactured by them¬ 
selves. ’ . '' ' V-^>',' ' '' ' ' ' 


Smith and Orace : First Prize, 62., for their improved’ Grist Mill for hand 
or horse power; invented, improved, and manufactured by themselves. 

Samuel Corbett and Son, Park Street Works, Wellington, Salop; Second 
' Prize, 42,, for their Patent Metallic Grinding Mill for hand-power: in- 
wented, improved, and manufectured by themselves. 

Ordshers. 

Woods and Cocksedgb, Suffolk Works, Stowmarket: First Prize, 82,, for 
their Universal Omshing and Grinding Mill, for steam power; invented, 
improved, and manufactured by themselves. 

E. R. and F, Turner; Second Prize,. 72., for their Crushing Mill for steam 
power; invented and manufactured by themselves. . 

Edward Hammond Bbntall ; First Prize, 02 ., for his Patent Com and Seed 

^ Cnislwjr; invented, improved, and manufactured by himself. 

E. R. and F, Turner.; Second Prize, 42.,for their Crushing Mill; mverrbed 
ami raanuihctured by themselves. 

Woods and Cocksedge : Commended for their Rolleir-ci’UshingMill; mvisnted, 
improved, Rnd manufactured by themsdves. 

Oilcake Breakers. 

Amies, Babforp, and Co,: First Prize, 102 ., for their Patent Improved Oil¬ 
cake Mill, for hand, horse, or steam power; invented, improved, sn d 
^manufactured by themselves. 

Edward Hammond Bbntall; ,Second Prize, 62., for his Improve Oilcake 
Mill, for steam power; indented, improved, and mandftefcured by htoself. 


Ashes, Bareohd, and Oo., 

202., for their Patent Portable Met^'Steanr^C&L 
by Felton-; improved and manufactured “by themselves. 



Amrd ^ Impkmmi Prizgs tev 

Bwabb Hammond Beotadd ; a Brnm^ M,, fe his. ImproiiFed Oiloake ISEill; 
invented, improved, and manufactured oy himself,' 

B, and B, Hunj*, Atlas Works, Barl!s {Mae, Halstead, Ea^': .a Pbizjb of SI, 
for their Hand-power Oilcake Breaker-j improved and lamufactured by 
themselves,. 

E. E. and F, Trmm : OoMMBNDiiD for iMr Oilcake Breaker? manufacitured 
by themselves. 

Bone Mmijg, 

The Bbvbbdby Iron and Waogoh CoMPAtnr (Limited): Ernsr Peizb, lOf., 

’ for their Double-roller Bone MiS: ^ond Pkizb,’ 6 ?-, for their jingle- 
roller Bone improved and manufactured by themselves: Third . 
Prize, 4?,, for their Bone-dust Mill ? improved and manufa^iMed 
themselves. 

Torhdp Cuttebs, &o. 

Hornsby and Sons : First Prize, lOL, for their Patent Disc Turnip Cutter? 
invented, improved, and manufactured by themselves. 

Eansomes and Sims : Second Prize, Sl^ for their Improved Double Action 
jQia®dner*s Turnip Cutter; improved and manufactured by themselves. 

Edward Hammond Bbntall; Commended for his Improved Gaidnefs 
Turnip Cutter? improved and manufactured by himself, 

Hornsby and Sons; First Prize, 6 Z., for their Patent Diso Boot Pulper, for 
steam power; invented, improved, and manufsCctured 

Edward Hammond Bbntall; Second PmE, 415^ ’% 

Eoot-pulper, for steam-power; impsesf^ed ^ himseE 

BWi Eoot-ptdper?' -fo- ’ 

E] 7 wiRD .;Siim ^tkmmsmm .Ms Lnpmved Diso .Eoo!^• 

pulper; impK>vsdand‘i 3 a^ i^-himself, , 

PicKfiii$y, Sims, and Co: Commended for their Tumip-pulper; 
impmved, and manufactured by themselves. 

.Eield .Gates. 

James BRAoaiNS, Banbury, Oxfordshire; the Prize of 10?., for his'Fleld Gate, 
with patent ironwork complete; invented, improve^ aid aoimufoctimed 
by himself. 


MISOBLIiAMEOUS. 

‘Snrm Msmins. ■ 

Woods andXloaRSEiKaB, Stowmarkeb: for their Stror^ One-horse Power Gear, 
with separate iatennediate motion 5 invented, improved^ and manufactuied 
by themselves. ' 

Burney and Oo., Hiia WaE, London; fcariheir Strong Wrought Iron Cattle 
^ Troughs and Cisterns; manufactured by themselves, 

> Ww and Son, Stowmarket: for their Assortment of Leather Machine Bands: 

' I nmtEfecteed by themselves. 

John Warner and Sons, 8 , Orescent, Cripplegate, London; for their Improved 
Chain Pump for Liquid Manure 5 invented and manufactured by them- 
■ selvesfc 
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Boby, Clabk, and Co., Bury St. Edmund’s: for their Draining TooliT, 
Forks, &c, 

A. B. Ohxlds, 481, New Oxford Street, London; for his Patent Aspirator 5 
invented, improved, and manufactured hy himself. 

Tanoye, Beothers, and Holman : for their Four-inch Double-action Patent 
London” Pump, mounted on plank; invented by Stephen Holman, 
manufactured by themselves. 

Alfred Wbinch, Ipswich: for his Assortment of Garden Chairs and Colleo 
tion of Articles, 

Clayton and Shuttlewobth ; for their Adjusting] Blocks for fixing Engines 
and Threshing Machines. 

Mxjsgbate, Bbothebs : for their Stable Fittings, Oow-house Fittings^ and 
Piggeries. 


OOMMENUEl). 

JoBN Baxeb, Wisbech: for his Patent Elastic Heaping Machine Bake; in^ 
vented, improved, and manufactured by himself. 

Hawees and Devon: for their thirteen row Chain Arm- 

Drill 5 invecdmby Hi, Bosl^, Halberton, improved and manufactured by 


James and Fbederiok : for th^ Double¬ 
action Haymaker; invented^imd.iwiS^^^i^ , 

Hobnsby and Sons : for Improvemenis in 'a.. .1 

. and nmufactured by themselves. 

'Bubgess and Key, 95] Newgate Street, London: for Improvements in their 
‘ Mowing Machine; invented and manufactured by themselves. 

W. Wilkinson and Son, Ely: for their Patent Lever Self-regulating Horse- 
hoe 5 invented by W* F* Wilkinson, manufactured by themselves. 


Bansombs and Sims : for their Patent Iron Tumwrist Plough; invented by 
J. Skelton, Lostwithiel; improved and manufactured by themselves: for 
, their Guard for preventing Accidents by Drum on Threshing Machine; 
and for their Lawn Mowers; invented, improved, and manimctured by 
themselves. 


John Grant, Love Lane, Bankside, London: for their Patent Portable 
Bailway, Tum-tablo, and Ballast Trucks. 

James D. Young, 18, Portland Place, South, Olapham Bead, London: for h!s 
Iron Field Gate; invented and manufactured by himself, 

Fbancis Mobton and Co. (Limited), Liverpool; for their Iron Field Gate; 
improved and manufactured by themselves. 

Bayliss, Jones, and Bayliss, Victoria Works, Wolverhampton: for their 
Wrought Iron Flat-barred Field Gate; invented, improved, and manu¬ 
factured by themselves. 

The Saint Panobas Iron-Work Company, Old Saint PancrasBoad, London: 
for their Improved Wrought Iron Flat-barred Field-Gate; improved and 
manufactured by themselves. 
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attJf 


AWAIIDS FOE 1867. 


Class L 

The Prize of 261 was awarded to Mr. Gilbbet Mtirrat, Address 
Elhaston Castle, Derby, for his Eeport on the Panning of Hunting¬ 
donshire. 

Class II. 

The Prize of 251 was awarded to Mr. C. Webster, Kendal, for his 
Eeport on the Farming of Westmorland. 

Class III. 

The Prize of 30L was awarded to Mr. C« Cable, Ola^ehce Street, 
Glonoester, for his Essay on Farmings Ouster 'tod Covenants 
existing in England. , - ^ 

! The Esssays not ooiifddffirecl worthy of a; Prize. 

Class YL 

The oompetmg Essays were not considered worthy a Prize. 
Class m 

The Prize of lOl was awarded to Mrs. SoHBRYnja^ lUianor Farm, 
Enfford, Ollerton, Notts, for her Essay on Farm Poiiltry. 

Class Tin. 

_ The Prize of 15t was awarded to Mr. W. E. Litt, Shrewsbury, fbr 
his Essay en a Dis^e in. Sheep. ' 

Class IX. 

The omapethtg Essajys were not considered worthy of a Prize. 

•' Class X. 

The Prisse cS SSSZ. was awarded to Mr, H. H. Deeoh, 10, Kensington 
Square, W., for his History of the Eise and Progress of Herefords. 



( hxm ) 


anti PEIZBS FOE 18ff8.—All Prizos of the 

Eoyal Agiicidtuisl Society of England are open to gonoral oom'<* 
petition. Oompetitors will be expected to consider and disonss tbo 
beads enumerated. 


X. TmmjXiA OP MXBDLBSPX 

TtoTY SovBSBiGHSfs Will be given for tbe best Eeport on the 
Fanning of Middlesex. 

Tbe leading geological feattires and ibe character of the soil ^onld be 
briefij d^crib^. Befereni^ should be made to any older records 
, of in the county. 

The indueniiil Of Ibe Iionicn markets on the management of both 
^tee and ground; the present state of 

the daMes; the of the soil; the 

extent of te ^thdia^./ 



n. XHPBOVXmXSNT op gbass lands. 

•[rwiasTT SovKKEiONs will be given for the best Essay on the 
Improvement of Grass Land. 


XIX. HOOKS, HOXmTAXNS, AND WASTED 

Twenty Soverbioits will be given for tbe best Essay on The 
Experience of those who are at work on the ©dgos of cultivation on ’ 
Moors, Mountains, and Wastes. 

IV. THE DOMESTIO EOONOHX OP THE AGBXOITLTTOAL 
LABODBEB. 

Eipteeit SovERBiaNs win be given for the best Essay on the 
Domestic Economy of the Agricidtural Labourer with roforenoo to 
his Food and its Cooking. 


V. PBESEBVATION OP TXMBEB. 

Tbk SovspacGNs wiU be given for the best Essay on The Preser- 
va#)n of .Timber, by Painting, .Steeping, or other Methods^ 

■ ''' "' ' ' , 



Prizes far Mtsaift 0^ IxsiX' 

rt. A&AStE AND OBASS X;^S. ' 

Twenty SoTEBBiaNs will be given for tlie best Essay on tbe 
Comparison between the Outlay and Eetums on 100 Acres of AraUe 
and Grass Land, respectively, 

vn. BHmmoN 07 moisture st'aeabIiB lakes. 

Ten Sovebsbions will be given for the best Essay on the Betention' 
of Moisture in the Soil of Arable Lands in Dry Climates. 

VUL SUCCESSION 07 CBEElN 0B07S. 

Fiftben Sovebbisns will be given for an Essay on the best Mode 
of providing a continuous succession of Green Crops, including 
Boots, &o. 

EC. EE70N B&EEB 07 OATTLE. 

Twbnty-pxvb SovEEBiaNS will be given for a Short History of the 
Bise and Progress of tbe Devon Breed of Cattle. 

E. LEICESTER BSEEE 07 .S|XBEP» 

Twenty Sovebeions will be given for a Short History of the Bise 

and Progress of the Leicester,of Blieep, ,, 

XL. mr AOBX(n;rLTUBAL sukieot. 

Ten Sovbkeions will be given for an approved Essay on any, 
other Agricultural Subject. 


> 

B^rts or Essays cmpelmyfor tile Prizes must i^wnttoihe Semtary <f 
the Sooisty, at 12, Hammr Square, London, on or If are ManA ist, 
1S68. Contributors of Ptgpers are requested to refaro Copies vf Hirir 
Oonunwdoaiions, as the Society cannot is re^ponsditefor thevr r^um. 





h 



Prizes for Essays and Bq>orts. 


hta. 


MVLEB OF COMPETITION FOE PEIZB ESSAYS. 


I. All infonaatioa contamed in Prize Essays shall be founded on experience 
or observation, and not on simple reference to/books or other sources. Com¬ 
petitors are requested to use foolscap or large letter paper, and not to writo on 
both sides of the leaf. '/ 

2^ Drawings, spedimens, or -Ipsdels, dxuwn or constructed to a stated scale, 
shall accompany writings requinng them. 

3. All competitors shall encloi^e their names and addresses in a sealed cover, 
on which only thdbf motto, the subject of their Essay, and the number of that 
subject in the ItisiiiMi ^ety, shall be written,*^ 

4. The Prei^dent'or fbr the tithe being shall open 

ibe cover on which the motto IswkT to which the Prize has 

been awarded is wiitteni end ^11 ^ 

' 3. The Chainnan of the Journal Committee^ shkli 
open the motto-paper of any Essay not obtaining the Prize, that he may think 
likely to he Useful for the Sodeiy’s objects; with a view of consulting the 
writer conddeutially Os to his wil^guess to place such Essay at the disposal 
of the Journal Committee. * 

6 . The copyright of all Essays gaining Prizes shall belong to the Society, 
who shall accordingly have the power to publish the whole or any part of such 
Essays; and the other Essays will he returned on the application of the 
writers; but the Society do not make themselves responsible for their loss. 

7. The Society are not bound to award a prize unless they consider one of 
the Essays deserving of it. > 

8 . In all reports of experiments the expenses shall be accurately detailed. 

^ 9. The imperial weights and measures only are those by which calculations 
are to be made. 

10. ITo prize shall he given for any Essay which has been already in print. 

II . Prizes may be taken in money or plate, at the option of the successful 
candidate. 

12. All Essays must he addressed to the Secretary, at the house of the 
Soriety, on or before the 1st of March, 1867, 

* Competitors A requested te write thrir motto on the enclosed paper on whioh . 
their names a?e writt^, as weUih on the outride Of the enrelope, ' 



■T^gigEii ), 
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iUmlJtrss’ ct ^nalggfef. 

The Council have fixed the following rates of Charge ftw 4ialf«e» to 
be ijaade by the Consulting Chemist for the hond-ftde use irf Mew^bere 
of the Society; who (to avoid all unnecessary correspondent) are 
particularly requested, when applying to him, to mention kind of 
analysis they require, and to quote its number in thesuWoined aeb^nh* 
The charge for analysis, together with the carriage of the sp^cipaiensj 
must be paidio him by members at the time of thw appUcawnf 

1 ^ 0 .1.—An opinion of the genninene^ of Peruvian guano, hono- 

dust, or <^-cakB (each sample) > 'fe* ' 

„ 2,—An*analysis of guano; showingmoi|S|hir% " 
organic matter, sand, phos^te of jiu|^ f}kalj[n<^ i^ts, ' 
and ammonia H > V. iOs* 

„ 3,*—-An estimate of the value (relatively tO' the aver^gs of 
samples in the market) of sulphate and muriate of lam^ 
monia, and of the nitrates of potash and soda •» lOa^ ' 

„ 4,-^An analysis of superphosphate of lime for soluble phos¬ 
phates only .. .* ,, nf < lOs* 

„ 6.—An analysis of superphosphate of Ilm^ ehoWiiffi 

portions of moisture, organic matjart mnl, isolnble and 
insoluble pho^baj^^jt&h^ of nxQ^ and jipi« 

A' „ fi,—^An analysis 

'tural ordinary artifirial manure £1^^ 

„ 7,—^Limestonethe jmportion of lime, 7s. fid.; the propor¬ 
tion of magnesia, XOs.; the proportion of lime and mag¬ 
nesia . 165 . 

„ 8.—Limestone or marls, inoludbag’'carbonate, phosphate, and 
sulphate of lime, and magnesia with sand and clay .. 

„ 9.<—^Partial analysis of a sell, including determinations of clay, 

sand, organic matter, and carbonate of lime .* £1. 

„ 10.—- Complete analysis of a soil .. ** m* •P wtt 

„ 11,— An analysis of oil-cake, or other substance used for feedmg 
purposes; showing the proppytiem pf mristoeL m? 
mineral mattey» albuminous rhaMv w:oody fibre; 
as Well as ol steh,' gum,, and iti &e aggr^ate £1. 

12.—Analyses of any vegetaHepmdnet u ^.. £1. 

„ Ifi^-^^Analyses of smhm products, used for 

:manure^ dso, *1* ' i‘. ' mb fsom 10s. to 30s» 

of hardness ^ of a sample of water 

' 'Snd after bdlmg •• ' •» *• . 10$. 

, „ 16.—Afidysis of water of land drainage, and of water used for 

\ 'f' irrigatioil mm m.m mm •• mm mm •• £2. 

^xntric add^a sampleof water .. .. £1. 

■f4 3Sr3^’^2Se, dibi^ ^ Charges is not arniiaMe to the coise of persons 

, mgetgei ^ Mom^^twe or Sah of mg Substance M for 

Jmhfskrn \ 

, The Address of the Consultiiig Chemist of the Society is. Dr. Augustus 
VouxiOKBE, li, Salisbury Square, London, EC., to whlsh he requests that all 
letters and par^ (postajge and carriage paid) should be directed, 
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TOerfnarj} 10t(btt«5ei5* 

I— SaittotTs OB UxTBiKSiva Dismasbs. 

Fo. 1. Any Member of the Society wbo xrmy dosiro professional ai tondanoe 
and special nAvico in cases of sorions or oxlensivo diseuso amonj^ his cattle, 
sheep, or pigs, and will address a letter to the vSecretary, will, by return of 
post, receive a reply statinj? whether it bo considered necessary tl\at Professor 
Simonds, the Society's Veterinary Inspector, should visit ^ilie place where the 
disease prevails. 

2To. 2. 'llio remuneration of the Inspector will be 2f. 2s. each da^ as a 
professional fee, and 11 Is. each day for personal oxi:)enso8; and ho will also 
be allowed to charge the cost of travelling to and from the locality where Ins 
services may have boon required. The foes will be i>aid by the Society, but 
the travelling expenses will be a charge against the applicant. This cliarge 
may, however, bo reduced or remitted altogether at the discretion of the CoimoU, 
on such step being recommended to them by the Votorinaiy Oonmiittoe, 

1 ^0. 3. The Insp^tor, on his return from visiting the diseased stook, will 
report to tho Committeie, in writing, the results of his observations and pro¬ 
ceedings, which Bepp4 will be laidboforo the OoundL 
Ho. 4 'When arise to prevent a personal discharge of the 

duties cohfded tb the Inspadtot^^e subM to the approval of the Com¬ 
mittee, name some competent pmm to au;(t in nis stead, Who shall 

receive the same rates of rdaiunemrfffibfcu , < ^ ’ 

II.--OEi)ii!rABY oB Othbb OASJ^twf 

Members may obtain the attendance Of the Veterinary Inspector on any 
case of disease by paying the cost, of his visit, which will be at the following 
rate, viz., Zl 2s* per diem, and travelling expenses. 

JH.—OoBSUIiTATlOmB W1TH0TJ!P VISIT. 

Personal consultation with Veteiinary Inspector .. .« ; 

Consultation by letter.. .. .. .. Ha. 

Consultation necessitating the writing of throe or more IcttorB. 3 Os, 

Post-mortem examination, and report thereon *.10s. 

A return of the number of applications during each half-year being ivipiircd 
from the Veterinary Inspector, ^ 

IV,— Admission* ob Disbasbd Animas-s to ojaa Vktkbinabv Ooumoa 5 
Investigations, Lnotubbs, and Kjcpohts, 

'' Ho. 1. All Members of tho Society have the privilege of Hondiiig cattle, 
sheep, and pigs to tho Inlinnary of the Iloyal Vetcriiiaiy College, on tluj snwio 
terms as if they wore Members of the OolWgo; viz,, by laying for tho keo)> 
and treatment of cattle 10s. 0<L per wc(*k each auimnJ, and for sheep and 
pigs ** a small proportionate charge to bo lix<Mi by the Princi))al aocowling to 
circumstances.’’ 

Ho. 2. The College has also undertaken to invostigatosnoh particular classes 
of disease, or special subjects connected with tlio application of tho Votorinaiy 
art to cattle, sheep, and pigs, as may bo directed by ilie Ommoil 
Ho. 3. In addition to tho inoionaed nundx?r of lectures now given by 
Professor Bimonds—^the Lecturer ou Cattle Pathology—-to the pupils in the 
Boyal Veterinary College, he will also deliver such lectures before tlie Members 
of tho Society, at thoir house in TIanovor Square, as the Council shall decide, 

Ho. 4, The Boyal Veterinary CoUego will from timo to time furnish to ^ 
the Council a detailed Keport of ^the oases of cattle, sheep, and pigs treated 
in the Infirmary. ^ 
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